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F o r  many y e a r s  I n v e s t i g a t i o n s  h av e  b e e n  c a r r i e d  o u t w i th  
t h e  o b je o t  o f  d e te r m in in g  th e  c a u s e  o f  t h e  a c i d i t y  o f  g a s t r i c  
j u i c e .  A lth o u g h  i t  h a s  now b e e n  d e f i n i t e l y  e s t a b l i s h e d  t h a t  
t h e  c h i e f  a c i d  c o n c e rn e d  w i th  t h i s  i s  h y d r o c h lo r i c  a c i d ,  i t  i s  
g e n e r a l l y  a d m i t te d  t h a t  o r g a n ic  a c i d s  may a l s o  be d e t e c t e d .
What t h e  e x a c t  s i g n i f i c a n c e  o f  t h e  p r e s e n c e  o f  t h e  l a t t e r  i s ,  
h a s  o a u se d  c o n s id e r a b l e  d iv e r g e n c e  o f  o p in io n .  The c h i e f  o f  
t h e s e  o r g a n ic  a c i d s  i s  l a c t i c  a c i d ,  an d  n o t o n ly  d o e s  c o n s id e r ­
a b le  d o u b t e x i s t  a s  t o  i t s  s i g n i f i c a n c e ,  b u t t h e r e  i s  a l s o  some 
d u b ie ty  a s  t o  i t s  o r i g i n .  The o b j e c t  o f  t h e  p r e s e n t  w o rk , 
t h e r e f o r e ,  i s  t o  t r y  t o  d e te rm in e  t h e  o r i g i n  o f  l a c t i c  a c i d ,  
t h e  c o n d i t i o n s  f a v o u r in g  i t s  p r o d u c t io n ,  and  i t s  f a t e  d u r in g  
t h e  c o u r s e  o f  g a s t r i c  d i g e s t i o n .  From  a n  i n v e s t i g a t i o n  o f  
t h e s e  t h r e e  p o i n t s  i t  i s  ho p ed  t h a t  c e r t a i n  c o n c lu s io n s  a s  t o  
t h e  a c t u a l  s i g n i f i c a n c e  o f  l a c t i c  a c id  i n  t h e  s to m ac h  may be 
d e d u c e d .
One o f  t h e  e a r l i e s t  i n v e s t i g a t i o n s  i n t o  t h e  c a u s e  o f  t h e
( 1)
a c i d i t y  o f  g a s t r i c  c o n t e n t s  w as p u b l i s h e d  i n  1824  by F r o u t ,  
who fo u n d  t h a t ,  d u r in g  t h e  p r o o e s s  o f  d i g e s t i o n ,  f r e e ,  o r  a t  
l e a s t  u n s a tu ra te d * , m u r i a t i c  a c id  e x i s t e d  i n  t h e  s to m a c h s  o f  
o e r t a i n  a n im a ls .  He w as a l s o  a b le  t o  d e t e c t  t h i s  f r e e  a o id  i n  
t h e  f l u i d  e j e c t e d  fro m  t h e  s to m a c h  i n  s e v e r e  o a s e s  o f  d y s p e p s ia .  
H is  w ork  w as t h u s  t h e  b a s i s  o f  t h e  e a r l y  v ie w  t h a t  t h e  c h i e f  
a c id  o f  t h e  s to m a c h  w as h y d r o c h lo r io  a o id ,  and  t h e  r e s u l t s  h e
2 .
(2 )  (3 )
o b ta in e d  w ere  so o n  o o n f irm e d  by C h i ld r e n  and B ra o o n n o t, and
(4 )
a l s o  by D u n g liso n  an d  Emmet* T he l a t t e r ,  w o rk in g  on Dr* 
B e a u m o n t's  w e ll-k n o w n  e a s e ,  w ere  a b le  t o  o b t a in  h y d r o c h lo r i c  
a o id  by d i s t i l l a t i o n  o f  g a s t r i c  j u i c e  i n  a  s i m i l a r  m anner t o  
P r o u t .  A lth o u g h  now u n c h a l le n g e d ,  p r o u t ' s  v iew  w as by no 
m eans g e n e r a l l y  a c c e p te d  i n  h i s  d a y .
A new th e o r y  o f  t h e  o a u s e  o f  g a s t r i c  a c i d i t y  w as p u t  f o r -
• (5 )
w ard  by B lo n d lo t ,  who c o n s id e r e d  t h a t  i t  w as due i n  p a r t  t o  t h e
p re s e n c e  o f  a c id  o a lo iu m  p h o s p h a te .  He th o u g h t  t h a t  c h e m ic a l
a c t i o n  to o k  p la c e  i n  t h e  w a l l  o f  t h e  s to m a c h  b e tw e e n  t h e
sodium  c h lo r id e  and c a lc iu m  p h o sp h a te  o f  t h e  blood* R e s u l t in g
from  t h i s ,  a o id  o a lo iu m  p h o s p h a te  w as p ro d u c e d , acco m p an ie d  by
t r a c e s  o f  h y d r o o h lo r io  an d  p h o s p h o r ic  a c id s *
A bout t h e  same t im e  an  e n t i r e l y  d i f f e r e n t  v ie w  came i n t o
v o g u e , n a m e ly , t h a t  n o t  h y d r o o h lo r io  a o id ,  b u t  l a o t i o  a c i d ,
w as t h e  im p o r ta n t  a o id  o f  t h e  stom ach* The c h i e f  s u p p o r t e r s
(6)
o f  t h i s  b e l i e f  w ere  B e rn a rd  and B a r r e s w i l ,  who, i n  I 8 4 4 , 
p u b l i s h e d  t h e i r  c l a s s i c a l  t r e a t i s e  on t h e  s u b je c t*  T h e i r  
f i n d i n g s  may be  q u o te d  b r i e f l y .
’’Prom  t h e  r e s u l t s  o f  o u r  w ork we c a n  a s s e r t  t h a t  t h e  a o id  
r e a c t i o n  o f  t h e  g a s t r i c  ju io e  i s  n o t  due t o  b ip h o s p h a te  o f  l im e ,  
b u t t h a t  i t  r e s u l t s ,  on t h e  o t h e r  h a n d , fro m  an  a o id  e x i s t i n g  
i n  a  f r e e  s t a t e  i n  t h e  s to m a c h  j u i c e s .  We h av e  n e v e r  b e e n  
a b le  t o  p ro v e  th e  e x i s t e n o e  i n  t h e  f r e e  s t a t e  o f  h y d r o o h lo r io  
a n d /
3 -
and  a c e t i c  a c i d s  w h ic h  h av e  p r e v io u s ly  b e en  d e m o n s tr a te d .
We h a v e  c o n s i s t e n t l y  fo u n d  t h e  v e ry  d i s t i n o t  c h a r a c t e r s  o f  
l a c t i c  a o id  a lo n g  w i th  a  s m a l l  p r o p o r t i o n  o f  p h o s p h o r ic  a c i d .
I n  o u r  o p in io n  l a c t i c  a c id  o u g h t t o  be c o n s id e r e d  a s  a  c o n s ta n t  
p h y s i o l o g i c a l  phenom enon. I n  f a c t ,  no m a t t e r  u n d e r  w hat 
c o n d i t i o n s  o f  f e e d in g  a n im a ls  a r e  p la c e d ,  we h av e  n e v e r  s e e n  
any v a r i a t i o n  i n  t h e  n a t u r e  o f  t h e  c h i e f  a o id  o f  t h e  g a s t r i c  
j u i c e .  T hus a f t e r  a  d i e t  e x c l u s iv e ly  v e g e t a b l e  o r  a n im a l ,  
t a k e n  f o r  s e v e r a l  d a y s ,  o r  e v e n  a f t e r  a  m ore p ro lo n g e d  p e r i o d ,  
we h av e  a lw ay s  fo u n d  f r e e  l a c t i c  a o id  p r e s e n t .  I n  a d v a n c in g  
t h e  t h e o r y  t h a t  l a c t i c  a o id  i s  t h e  c o n s t a n t  c a u s e  o f  t h e  a o i d i t y  
o f  g a s t r i c  j u i c e ,  we do n o t  w is h  i t  t o  be  th o u g h t  t h a t  t h i s  
a c id  i s ,  by i t s  n a t u r e ,  endow ed w i th  c e r t a i n  s p e c i a l  p r o p e r t i e s
w h ic h  r e n d e r  i t  i n d i s p e n s a b le  f o r  t h e  phenom ena o f  d i g e s t i o n .
(5 )
I t  f o l l o w s ,  on  t h e  o o n t r a r y ,  fro m  t h e  e x p e r im e n ts  o f  B lo n d lo t  
and o t h e r s  t h a t ,  i f  an  a o id  r e a c t i o n  i s  i n d i s p e n s a b l e  f o r  t h e  
s o lv e n t  p r o p e r ty  o f  t h e  g a s t r i c  ju io e  t o  m a n i f e s t  i t s e l f ,  t h e  
n a t u r e  o f  t h e  a c id  w h ich  p ro d u c e s  t h i s  r e a c t i o n  i s  im m a te r i a l .  
T h is  e q u iv a le n c e  o f  a c i d s  f o r  t h e  a c t i v i t y  o f  t h e  g a s t r i c  j u i c e  
a p p e a r s  e v e n  n e o e s s a r y ;  f o r ,  on e v e ry  o c c a s io n ,  by t h e  same 
a c t  o f  f e e d in g ,  t h e  g r e a t e s t  v a r i e t y  o f  s a l t s  a r e  i n t r o d u c e d  
i n t o  t h e  s to m a c h , a t  t h e  moment o f  f o r m a t io n  o f  g a s t r i c  j u i o e .
I t  i s  o b v io u s  t h a t ,  i f  among t h e s e  s a l t s  one i s  fo u n d  w hose 
a c t i v i t y  c a n  be d i s p l a c e d  by l a c t i c  a c i d ,  t h e  d i g e s t i v e  f u n c t io n s
4 -
w i l l  be i n f a l l i b l y  d i s t u r b e d ,  i f  t h e  new a o id ,  i n  i t s  f r e e  
s t a t e ,  c a n n o t  r e p l a c e  t h e  n o rm a l a o i d . "
S h i s  w ork  so o n  r e c e iv e d  a  l a r g e  m e asu re  o f  s u p p o r t  fro m
o t h e r  i n v e s t i g a t o r s ,  o f  whom one may m e n tio n  P e lo u s s e ,  Thom son,
and  Lehmann* They a l l  c o n s id e r e d  t h a t  t h e  f r e e  a o id  o f  t h e
g a s t r i c  ju io e  w as l a c t i c  a c i d .  The l a t t e r  e x p la in e d  t h e
p r e s e n c e  o f  any  h y d r o o h lo r io  a c id  i n  t h e  g a s t r i c  j u i o e  by t h e
a o t i o n  o f  t h e  l a c t i c  a c i d ,  w h io h  he  c o n s id e r e d  t h e  e s s e n t i a l
a o id ,  on c h l o r i d e s .  T h is  v ie w  w as s u p p o r te d  by L e u r e t  an d  
(10) 
l a s s a i g n e .
T hus i t  came a b o u t t h a t  th e  v ie w s  o f  P r o u t  an d  h i s  
s u p p o r t e r s  w ere  f o r  a  t im e  d i s c r e d i t e d .  As f a r  a s  d i g e s t i o n  
was c o n c e rn e d , t h e  p r e s e n c e  o f  l a c t i c  a o id  w as c o n s id e r e d  o f  
p r im e  im p o r ta n c e ,  and  i f  a t  t im e s  t r a c e s  o f  h y d r o c h lo r i c  a o id  
w ere  fo u n d , t h e i r  p r e s e n c e  w as e x p la in e d  by L eh m an n 's  th e o ry *  
The w ork  commenced by B e rn a rd  and  B a r r e s w i l ,  and  e x te n d e d  
by o t h e r  i n v e s t i g a t o r s ,  d id  n o t ,  h o w ev e r, re m a in  f o r  lo n g  
u n c h a l le n g e d ,  and  t h e r e  so o n  d e v e lo p e d  a  r e v e r s i o n  t o  t h e  
h y d r o o h lo r io  a o id  t in  . T h is  w as l a r g e l y  due t o  t h e  w ork
o f  B id d e r  and  S c h m id t,  who show ed, t h a t  i n  r e s t i n g  j u i o e  t h e  
f r e e  a o id  o f  t h e  s to m ach  was h y d r o c h l o r i c ,  b u t  t h a t  j u i c e  
rem oved d u r in g  t h e  c o u r s e  o f  d i g e s t i o n ,  c o n ta in e d ,  i n  a d d i t i o n ,  
l a c t i c  a c i d .
T h a t b o th  h y d r o c h lo r i c  and  l a c t i c  a c i d s  w ere  p r e s e n t  i n  
g a s t r i c  j u i c e  now beoame m ore g e n e r a l l y  a c c e p te d ,  b u t  i t  w as n o t
( 7) ( 8)
5-
t i l l  I872 t h a t  any e x p la n a t io n  was advanced  f o r  t h e  p re s e n c e
o f  tw o d i f f e r e n t  a c id s *  T h is  was l a r g e l y  due t o  t h e  w ork 
( 12)
o f  Br& oke, who show ed t h a t  s t a r c h  c o u ld  he c o n v e r te d  i n t o
l a c t i c  a o id  by b a c i l l a r y  a c t i o n  i n  t h e  s to m a c h , and  t h a t  t h i s
c o u ld  o c c u r  w i th o u t  t h e  i n t e r v e n t i o n  o f  p t y a l i n .  He s u p p o se d
t h a t  s u g a r  was f i r s t  fo rm ed  by t h e  a c t i o n  o f  t h e  b a c t e r i a ,
b u t  im m e d ia te ly  becam e o o n v e r te d  i n t o  l a c t i c  a o id  by  t h e i r
f u r t h e r  a c t i v i t y .
A bout t h i s  t im e  tw o  f u r t h e r  c o n t r i b u t i o n s  o f  c o n s id e r a b l e
(1 3 .3 0 )
i n t e r e s t  a p p e a re d .  The f i r s t  w as by M aly , who d i s c o v e r e d  
t h a t  l a c t i c  a o id  o o u ld  be  i s o l a t e d  fro m  t h e  s to m a ch  o f  t h e  
p ig .  He b e l i e v e d  t h a t  i t  a r o s e  by t h e  f e r m e n ta t i o n  o f  c a r b o ­
h y d r a t e s ,  b u t  t h a t  t h e  a o id  so  fo rm ed , r e a c t i n g  w i th  sod ium  
c h l o r i d e ,  p ro d u c e d  l a c t a t e  and  h y d r o c h lo r i c  a o id .  T h is  
w o rk e r  a l s o  fo u n d  t h a t  l a c t i c  a c i d  w o u ld  deoom pose so d iu m  
c h l o r i d e  i n  t h i s  way i n  c o ld  s o l u t i o n s .
The seo o n d  p u b l i c a t i o n  a t  t h i s  p e r i o d  w as t h a t  o f
(1 4 )
U ffle m a n n , who d e s c r ib e d  t h e  w e l l  known t e s t  f o r  l a c t i c  a c id ,
w h ich  commonly b e a r s  h i s  name a t  t h e  p r e s e n t  t im e .
The v ie w  t h a t  l a c t i c  a o id  w as d e r iv e d  fro m  in g e s t e d
c a r b o h y d r a te  by b a c t e r i a l  a c t i o n  w as so o n  c h a l l e n g e d .  I n
f a c t  i t  i s  r e m a rk a b le  how c o n t r o v e r s i a l  w ere  a l l  t h e s e  e a r l i e r
(1 5 )
t h e o r i e s  c o n n e c te d  w i th  g a s t r i c  f u n o t io n .  L andw ehr, i n  1 8 8 6 , 
p o s t u l a t e d  a  new t h e o r y .  He s u g g e s te d  t h a t  t h e  lum en  o f  t h e  
g a s t r i c  g la n d s  w as a lw a y s  m ore o r  l e s s  f i l l e d  w i th  m ucus, and
6 .
t h a t ,  when t h e  g la n d s  w ere  s t i m u l a t e d ,  a  f e rm e n t  w as p ro d u c e d
w h io h  decom posed t h e  m u c in , fo rm in g  l a o t i o  a o id  fro m  i t s
c a r b o h y d r a te  c o n s t i t u e n t *  T h i s  a u th o r  a g re e d  w i th  M aly t h a t
t h e  l a o t i o  a o id  d id  n o t  lo n g  re m a in  a s  s u c h , b u t so o n  becam e
oonverfced  i n t o  h y d r o o h lo r io  a o id  and  so d iu m  l a o t a t e .  He
c o n s id e r e d  t h a t  t h e  fo rm e r  w as p a s s e d  i n t o  t h e  s to m ao h , and
t h e  l a t t e r  a b s o rb e d  by t h e  b lo o d .  I n  p r o o f  o f  t h e  a b s o r p t i o n
( 16)
o f  l a o t i o  a o id  by t h e  b lo o d ,  D r e c h s e l ,  by h i s  i n v e s t i g a t i o n s ,  
w as a b le  t o  show t h a t ,  d u r in g  d i g e s t i o n ,  an  i n c r e a s e d  am ount 
o f  l a o t a t e  w ould  be  d e t e c t e d  i n  t h e  b lo o d . The p o s s i b i l i t i e s  
o f  i n o r e a s e d  b lo o d  l a o t i o  a o id  b e in g  d ue  t o  c a u s e s  o t h e r  t h a n  
a b s o r p t i o n  fro m  t h e  s to m a c h , w ou ld  make one d u b io u s  o f  t h e  
r e s u l t s  on w h io h  t h i s  t h e o r y  i s  b a s e d .
An e x c e l l e n t  c o n c e p t io n  o f  t h e  d i f f e r e n c e s  i n  t h e  v ie w s  
h e l d  a t  t h i s  t im e  c a n  be o b ta in e d  by c o m p a r iso n  o f  some o f
(3 3 )
t h e  c o n te m p o ra ry  t e x t  b o o h s . M oK endrich , i n  h i s  HO u t l i n e s  
o f  P h y s io lo g y ” , s t a t e d  t h a t  a  f r e e  a c i d  a lw a y s  e x i s t e d  i n  
g a s t r i c  j u i c e .  T h is  a o id  w as u s u a l l y  h y d r o o h lo r io  a o id ,  
r a r e l y  l a c t i c  a o id  a lo n e ,  and  n o t  i n f r e q u e n t l y  a  m ix tu re  o f  
b o th  a c i d s .
(1 7 )
P o s t e r  c o n s id e r e d  t h a t  t h e  a c i d i t y  o f  g a s t r i c  j u i c e  
w as due n o rm a lly  t o  h y d r o c h lo r i c  a c i d .  A c c o rd in g  t o  h im  t h i s  
h a d  b e e n  c o n c l u s iv e ly  shown by t h e  f a c t  t h a t  t h e  am ount o f  
c h l o r in e  p r e s e n t  i n  g a s t r i c  j u i o e  w as m ore t h a n  w ou ld  s u f f i c e  
t o  fo rm  c h l o r i d e s  w i th  a l l  t h e  b a s e s  p r e s e n t , and  t h a t  t h e
7 -
e x c e s s ,  i f  r e g a r d e d  a s  e x i s t i n g  i n  t h e  fo rm  o f  h y d r o o h lo r io  
a o id ,  c o r re s p o n d e d  e x a c t l y  t o  t h e  q u a n t i t y  o f  f r e e  a o id  p r e s e n t .  
He w as o f  t h e  o p in io n  t h a t  l a o t i o  and  b u t y r i c  a c i d ,  when th e y  
o c c u r r e d ,  a r o s e  e i t h e r  by t h e i r  r e s p e c t i v e  f e r m e n t a t i o n s  fro m  
a r t i c l e s  o f  fo o d , o r  fro m  t h e  d e c o m p o s it io n  o f  t h e i r  a l k a l i n e  
o r  o th e r  s a l t s .
( 18)
A c c o rd in g  t o  H a l l i b u r t o n  l a c t i c  a o id  w as g e n e r a l l y  fo u n d  
in  t h e  s to m ach  d u r in g  a  m e a l ,  e s p e c i a l l y  i f  t h e  m eal c o n ta in e d  
c a r b o h y d r a t e s .  By f e r m e n t a t i v e  c h a n g e s  i n  t h e s e ,  l a c t i c  a o id
(3 0 ,1 5 )
was p ro d u c e d . T h is  a u th o r  s u p p o r te d  t h e  v ie w  o f  M aly , nam ely  
t h a t  t h e  l a c t i c  a o id  so  fo rm ed  s o o n  becam e c o n v e r te d  i n t o  h y d ro ­
o h l o r i o  a o id  and  l a c t a t e .  T h e re  i s  some d i f f i c u l t y ,  h o w ev er, 
i n  a c c e p t in g  t h i s  t h e o r y ,  s i n c e  o a r b o h y d r a te s  a r e  n o t  a lw a y s  
p r e s e n t  i n  t h e  fo o d , and  a l s o  b e c a u s e  a  f lo w  o f  a c id  f ro m  t h e  
g a s t r i c  g la n d s  c a n  be  e x c i t e d  by d i s t i l l e d  w a te r  o r  m e o h a n io a l 
i r r i t a t i o n .  T h i s  o b j e c t i o n  i s  m et t o  some e x t e n t  by t h e  w ork
(1 5 )
o f  L andw ehr, p r e v io u s ly  q u o te d ,  who c o n s id e r e d  t h a t  l a c t i c  
a o id  a r o s e  n o t  from  in g e s t e d  c a r b o h y d r a t e ,  b u t fro m  t h e  c a rb o ­
h y d r a te  c o n s t i t u e n t  o f  t h e  m ucin  commonly fo u n d  f i l l i n g  t h e  
lum en o f  t h e  g a s t r i c  g l a n d s .  H a l l i b u r t o n  c o n c lu d e d  by s t a t i n g  
t h a t ,  a l th o u g h  t h e r e  w as v e ry  l i t t l e  d o u b t t h a t  h y d r o c h lo r i c  
a c id  w as t h e  a o id ,  p a r  e x c e l l e n c e ,  o f  t h e  g a s t r i o  j u i o e ,  l a o t i o  
a o id  d id  o c c u r  d u r in g  d i g e s t i o n .  T h is  c o n s i s t e d  p a r t l y  o f  
s a r c o l a c t i o  a c id  d e r iv e d  fro m  m e a t, and  p a r t l y  o f  f e r m e n ta t i o n  
l a c t i c  a o id  d e r iv e d  fro m  o a r b o h y d r a te s .  The am ount o f  l a c t i c
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a o id  w as c o n s id e r a b ly  i n o r e a s e d  i n  th o s e  o o n d i t i o n s  w here
e x c e s s iv e  f e r m e n ta t i o n  was t a k i n g  p l a c e .  S m a ll q u a n t i t i e s
o f  a c e t i c  and  b u t y r i c  a c i d s  w ere  a p p a r e n t l y  p ro d u c e d  i n  a
s i m i l a r  f a s h io n .
Ehe n e x t  im p o r ta n t  c o n t r i b u t i o n  t o  t h i s  s tu d y  o f  g a s t r i c
(1 9 )
a c i d i t y  w as made a  few  y e a r s  l a t e r  by Ew ald and  B o as , who 
o b ta in e d  t h e  m a t e r i a l  f o r  t h e i r  r e s e a r c h e s  fro m  p a t i e n t s  a t t e n d ­
in g  a  c l i n i c  i n  B e r l i n ,  e s t a b l i s h e d  by t h e  l a t t e r  f o r  t h e  
i n v e s t i g a t i o n  o f  g a s t r o - i n t e s t i n a l  d i s o r d e r s .  As t h e  r e s u l t  
o f  t h e i r  w ork , t h e y  s t a t e d  d e f i n i t e l y  t h a t  l a c t i c  a c i d  w as 
n e v e r  p r e s e n t  u n l e s s  some d i g e s t i v e  d i s t u r b a n c e  e x i s t e d .  B oas 
a l s o  d i s c o v e r e d  t h e  b a c i l l u s  w h ic h , i n  h i s  o p in io n ,  c a u s e d  t h e  
p r o d u c t io n  o f  l a o t i o  a o id  by f e r m e n ta t i o n  i n  t h e  s to m a c h . I t
m ust n o t  be f o r g o t t e n ,  h o w ev er, t h a t  i n  1 8 5 7 » n e a r ly  f o r t y  y e a r s  
( 20)
e a r l i e r ,  P a s t e u r  h ad  i s o l a t e d  a n  o rg a n ism  c a p a b le  o f  p ro d u c in g  
l a c t i c  a o id  by f e r m e n ta t i o n ,  and  s in c e  t h e n ,  an  immense v a r i e t y  
o f  o rg a n is m s , s a i d  t o  be c a p a b le  o f  c a u s in g  t h i s  r e a c t i o n  had  
b e e n  d e s c r ib e d *
At t h e  e n d  o f  t h e  n i n e t e e n t h  c e n tu r y  tw o  w o rk s  o f  o u t ­
s ta n d in g  im p o r ta n c e  w ere  p u b l i s h e d ;  t h e  f i r s t  "The W ork o f  t h e
( 21)
D ig e s t iv e  G lan d s"  by P a v lo v ,  and  t h e  s e c o n d , "A T e x t Book o f
( 22 )
P h y s io lo g y "  by S c h a f e r .  B o th  w r i t e r s  pay  p a r t i c u l a r  a t t e n t i o n  
t o  t h i s  p ro b le m  o f  t h e  o c c u r r e n c e  and  o r i g i n  o f  l a o t i o  a c id  i n  ' 
t h e  s to m a ch .
P a v lo v  s a y s : — "H or i s  t h e  p o s s i b i l i t y  e x c lu d e d  t h a t  t h e
\5 * • i
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c o n t i n u a t i o n  o f  s t a r o h  d i g e s t i o n  may d ep en d  on some e n t i r e l y  
d i f f e r e n t  c o n d i t i o n ;  f o r  e x a m p le , t h e  p r o d u c t io n  o f  l a c t i c  
a o id  fro m  t h e  c a r b o h y d r a te  c o n s t i t u e n t s  o f  t h e  fo o d . P o s s i b l y  
t h i s  i s  t h e  e x p l a n a t i o n  o f  t h e  p r o d u c t io n  o f  l a o t i o  a o id ,  t h e  
m ean ing  and  im p o r ta n c e  o f  w h ic h  h a v e  b e en  b u t l i t t l e  c l e a r e d  
u p ."  And a g a i n ; -  "A s a n  a i d  t o  d i g e s t i o n  n a t u r e  i t s e l f  c o n s ta n t ly  
e n d e a v o u rs  t o  p r e p a r e  l a c t i c  a o id  i n  t h e  s to m ach  a s  w e l l  a s  
h y d r o o h lo r io  a o id .  The fo rm e r  a r i s e s  fro m  t h e  fo o d  i n t r o d u c e d ,  
and  i s  c o n s t a n t l y  p r e s e n t . ” I t  i s  o b v io u s  t h a t  P a v lo v ,  a t  
t h a t  t im e ,  r e a l i s e d  t h a t  c o m p a r a t iv e ly  l i t t l e  w as known a b o u t 
t h e  s i g n i f i c a n c e  o f  l a c t i c  a o id  i n  t h e  s to m ao h , and  t h a t ,  i n  
h i s  e s t i m a t i o n ,  t h e  t h e o r i e s  o f  p r e v io u s  i n v e s t i g a t o r s  h ad  b e en
by no  m eans d e f i n i t e l y  e s t a b l i s h e d .
( 2 2 )
^ S c h a f e r ,  l i k e w i s e ,  made no v e r y  c o n v in c in g  s ta t e m e n t s  on 
t h i s  q u e s t i o n  o f  l a o t i o  a c id *  I n  h i s  o p in io n  i t  h ad  b e e n  con ­
c l u s i v e l y  d e m o n s tr a te d  t h a t  h y d r o o h lo r io  a c id  w as t h e  c h i e f  a c id  
o f  t h e  g a s t r i o  j u i o e ,  and  t h a t  i n  t h e  p u r e r  s a m p le s , f r e e  fro m  
fo o d , i t  w as a lm o s t e x c l u s iv e ly  t h e  o n ly  a o id  p r e s e n t .  He a l s o  
fo u n d  t h a t  i n  g a s t r i o  j u i o e  m ixed  w i th  fo o d , e s p e c i a l l y  c a rb o ­
h y d r a te ,  l a c t i c  a o id  i n  a d d i t i o n  m ig h t be fo u n d . He q u o te d  t h e  
w ork  o f  0 . S c h m id t, who, from  a  l a r g e  num ber o f  a n a l y s e s ,  con ­
c lu d e d  t h a t  t h e  p u re  j u i o e  o f  c a r n i v o r a ,  o b ta in e d  a f t e r  a  f a s t  
o f  e i g h t e e n  t o  tw e n ty  h o u r s ,  c o n ta in e d  o n ly  h y d r o o h lo r io  a c i d ,  
and no t r a o e  o f  l a o t i o  an d  a c e t i c  a c i d s .  On t h e  o th e r  h an d , 
t h e  g a s t r i o  j u i o e  o f  h e r b i v o r a  c o n ta in e d ,  b e s id e s  h y d r o c h lo r i c  
a o id ,  s m a l l  am o u n ts  o f  l a o t i o  a o id  p ro b a b lv  d e r iv e d  frnm
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re m n a n ts  o f  c a r b o h y d r a te  fo o d . I t  i s ,  o f  c o u r s e ,  w o rth y  o f  
n o te  t h a t  t h e  s to m ao h  o f  t h e  h e r b i v o r a  r e t a i n s  fo o d  f o r  a  
muoh l o n g e r  p e r io d  t h a n  t h a t  o f  t h e  o a r n iv o r a .  I n  t h e  c a s e  
o f  t h e  s h e e p ,  f o r  ex a m p le , t r a c e s  o f  fo o d  a r e  u s u a l l y  fo u n d  
i n  t h e  s to m a c h  e v e n  t h i r t y - s i x  h o u rs  a f t e r  a  m e a l.
I n  c o n n e c t io n  w i th  t h e  p r e s e n o e  o f  l a c t i c  a o id  i n  t h e
sto m ao h , S c h a f e r  m e n tio n e d  t h a t  w here  i t  o o o u r re d  i t  d id  n o t
p e r s i s t  f o r  lo n g ;  i n  f a c t ,  h a l f  a n  h o u r  a f t e r  g a s t r i o  d i g e s t i o n
com m enced, l a c t i c  a c id  c o u ld  u s u a l l y  no lo n g e r  be d e t e c t e d .  He
a p p a r e n t ly  o f f e r e d  no e x p l a n a t i o n  o f  t h i s  phenom enon.
(24)
I n  1 9 0 2 , H a r t e r  p u b l i s h e d  h i s  " L e c tu r e s  on G l i n i o a l  
P a th o lo g y " , and  d e a l t  a t  c o n s id e r a b l e  l e n g t h  w i th  t h e  l a c t i c  
a o id  q u e s t i o n ,  0 h i e  f l y  f ro m  t h e  p a t h o l o g i c a l  s t a n d p o i n t .  He 
s t a t e d  t h a t ,  a l th o u g h  f e r m e n t a t i v e  and  p u t r e f a c t i v e  p r o c e s s e s  
m ig h t go on s i d e  by s id e  i n  a  l a r g e  e x t e n t  o f  t h e  d i g e s t i v e  
t r a c t ,  f e r m e n t a t i o n ,  i n  h e a l t h ,  w as u n acco m p an ied  by p u t r e ­
f a c t i o n  d u r in g  g a s t r i c  d i g e s t i o n .  I n  d i s e a s e ,  on t h e  o t h e r  
h a n d , a  s l i g h t  d e g r e e  o f  p u t r e f a c t i o n  so m e tim es  o c c u r r e d  i n  t h e  
s to m ao h . B eo au se  o f  i t s  f r e q u e n o y ,  l a c t i c  a c i d  f e r m e n t a t i o n  
was c o n s id e r e d  a  v e ry  im p o r ta n t  ty p e  o f  o a r b o h y d r a te  d e c o m p o s it io n .
I n  t h e  n o rm a l c o n d i t i o n s  o f  t h e  s to m a c h , i t  was e i t h e r  n o t  
fo u n d  a t  a l l ,  o r  o n ly  i n  s m a l l  a m o u n ts . W henever t h e  s to m ao h  
was u n a b le  t o  em pty i t s e l f  w i th  p h y s i o l o g i c a l  p r o m p t i tu d e ,  
l a c t i c  a c i d  f e r m e n ta t i o n  w as l i a b l e  t o  o c c u r ,  e s p e c i a l l y  i f  
o a r b o h y d r a te s  w ere  f r e e l y  e a t e n .  A c c o rd in g  t o  H e r t e r ,  tw o
1 1 .
tw o o rg a n is m s , t h e  B a c i l l u s  A o id i L a o t i o i  and  t h e  B a c i l l u s  
L a o t i s  A ftro g en es , w ere  o h i e f l y  c o n c e rn e d .  T h e i r  a o t i o n  w as 
f a v o u re d  by t h e  p r e s e n c e  o f  p r o t e i n ,  and  by a  n e u t r a l  o r  
s l i g h t l y  a c id  m edium . They w e re , h o w ev er, s a i d  t o  grow  w e l l  
e v e n  i n  t h e  p r e s e n c e  o f  h y d r o o h lo r io  a o id  o f  a  c o n c e n t r a t i o n  
o f  *rJ%. A n e u t r a l  medium w as t h e  m ost p r o p i t i o u s ,  and t h i s  
was o f t e n  fo u n d  w h ere  t h e r e  w as s to m ao h  d i s e a s e  w i th  im p a ire d  
s e c r e t o r y  a c t i v i t y .
(2 5 )
A f u r t h e r  c o n t r i b u t i o n  w as made i n  1905 By A u s t in  F l i n t ,  
and  i t  i s  i n t e r e s t i n g  t o  n o te  t h a t  a  d e g r e e  o f  d o u b t e v e n  
g r e a t e r  t h a n  t h a t  o f  P a v lo v  and  S c h a f e r  a p p e a r s  t o  p e rv a d e  h i s  
v ie w s . He s t a t e d  t h a t  i t  w as su p p o se d  t h a t  t h e  g a s t r i o  j u i o e  
c o n ta in e d  f r e e  h y d r o o h lo r io  a o id ,  and  p r o b a b ly  a l s o  a  s m a l l  
am ount o f  l a c t i c  a o id .  I t  w as g e n e r a l l y  a d m i t te d  t h a t  t h e  
t o t a l  a c i d i t y  o f  g a s t r i o  ju io e  w as v a r i a b l e ,  and  t h a t  t h e  
n o rm a l a o id  c o u ld  be r e p l a c e d ,  w i th o u t  l o s s  o f  t h e  d i g e s t i v e  
p r o p e r t i e s  o f  t h e  s e c r e t i o n ,  by l a o t i o ,  o x a l i c ,  a c e t i c ,  f o rm ic ,  
s u o o in io ,  t a r t a r i c ,  c i t r i o ,  p h o s p h o r ic ,  n i t r i c  o r  s u lp h u r i c  a c id s .
From th e  t im e  o f  t h e  p u b l i c a t i o n  o f  F l i n t ’ s book i n  1905 f 
t i l l  1928, l i t t l e  w ork d e a l in g  w i th  t h i s  q u e s t io n  was a p p a r e n t ly  
p e rfo rm e d . L a c t ic  a c id  was c o n s id e r e d  o f  oommon o o o u rren o e  
i n  th o s e  c o n d i t io n s  c o n d u c iv e  t o  t a r d y  em pty ing  o f  th e  stom aoh.
O f t h e s e  c o n d i t i o n s  g a s t r i o  c a rc in o m a  w as t h e  com m onest, and  
t h e  o c c u r re n c e  o f  a  v e ry  low  c o n c e n t r a t i o n  o f  f r e e  h y d r o o h lo r io  
a o id  i n  t h i s  ty p e  o f  c a s e  w as lo o k e d  on a s  b e in g  e x c e p t i o n a l l y  
f a v o u r a b le  f o r  f e r m e n t a t i o n  t a k i n g  p l a c e .
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To show , h o w ev er, t h a t ,  e v e n  a t  t h a t  l a t e  d a t e ,  o t h e r
(3 2 )
i d e a s  w ere  h e ld ,  i t  i s  w o r th y  o f  n o te  t h a t  Uofcl P a to n ,  i n  h i s  
" E s s e n t i a l s  o f  Human P h y s io lo g y " ,  r e v e r t e d  t o  t h e  v ie w  o f  
S o h a f e r  t h a t  l a o t i o  a o id  c o u ld  n o t  be c o n s id e r e d  an  a b n o r m a l i ty  
d u r in g  t h e  f i r s t  h a l f - h o u r  o f  d i g e s t i o n .  I t  a r o s e  by fe rm e n ­
t a t i o n  o f  o a r b o h y d r a te ,  and  t h i s  p r o c e s s  c o n t in u e d  u n t i l  t h e  
g a s t r i c  c o n t e n t s  becam e d i s t i n c t l y  a o id  i n  r e a c t i o n  by t h e  
a c t i v i t y  o f  t h e  g a s t r i c  g la n d s *  P a to n  l i k e w i s e  o f f e r e d  no 
e x p l a n a t i o n  o f  t h e  d i s a p p e a r a n c e  o f  l a o t i o  a o id  a t  t h e  e n d  o f  
h a l f  an  hour*
I n  1928 came t h e  som ew hat a s to u n d in g  p u b l i c a t i o n  o f  C ra v e n
( 2 6 )
M oore and R o b e r t s .  They c o n s id e r e d  t h a t  l a o t i o  a c id  w as n e v e r  
fo u n d  i n  g a s t r i c  c o n t e n t s  e x c e p t  i n  o a s e s  o f  g a s t r i o  c a rc in o m a . 
T he same w r i t e r s  s t a t e d  t h a t  i t  a p p e a re d  e a r l i e r  and  m ore 
f r e q u e n t l y  i n  t h e  r a p i d l y  g ro w in g  t y p e s  o f  n e o p la sm . A cco rd ­
in g  t o  th e m  t h e r e  w as no  e v id e n c e  t o  show t h a t  l a c t i c  a c i d  w as 
fo rm ed  by b a c t e r i a l  f e r m e n t a t i o n ,  b u t th e y  c o n s id e r e d  t h a t  m ost 
p r o b a b ly  i t  a r o s e  by t h e  s p e o i f i o  a c t i v i t y  o f  t h e  o a n c e r  o e l l s  
on t h e  g lu c o s e  o f  t h e  t i s s u e  f l u i d s .  I n  t h e i r  o p in io n  l a o t i o  
a c id  w as p a th o g n o m o n ic  o f  g a s t r i o  c a ro in o m a .
Coming a s  th e y  d id  a f t e r  a  l u l l  o f  s e v e r a l  y e a r s ,  t h e s e  
r a t h e r  r e v o l u t i o n a r y  a s s e r t i o n s  do n o t  a p p e a r  t o  h av e  a ro u s e d  
t h e  c o n t r o v e r s y  one w o u ld  h av e  e x p e c te d .  S in o e  t h e  above  
i n v e s t i g a t i o n  w as p u b l i s h e d ,  n o th in g ,  th ro w in g  any f u r t h e r  
l i g h t  on t h e  q u e s t i o n ,  h a s  a p p e a re d ,  i f  one e x c e p t s  M a c le a n ’ s  
w ork  on t h e  th io p h e n e  t e s t  f o r  t h e  d e t e c t i o n  o f  l a o t i o  a o id  i n
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t h e  g a s t r i o  c o n t e n t ? ,  and  a  p a p e r  by Dodds and  R o b e r ts o n ,
d e a l i n g  w i th  t h e  a p p l i c a t i o n  o f  t h e  t e s t .
The m ost r e o e n t  v ie w  on t h e  e n t i r e  q u e s t i o n  i s  summed up 
(2 9 )
by Lcrv&t E v an s  i n  t h e  l a t e s t  e d i t i o n  o f  S t a r l i n g ’ s  " T e x t  
B ook o f  P h y s io lo g y " ,  w h ere  one r e a d s  t h a t  " t h e  a o id  o f  t h e  
g a s t r i c  j u i c e  i s  e n t i r e l y  h y d r o o h lo r io .  When, h o w ev er, one 
e x a m in e s  t h e  g a s t r i o  c o n t e n t s ,  com posed  o f  a  m ix tu re  o f  g a s t r i c  
j u i o e  and  s e m i - d ig e s t e d  fo o d ,  one w i l l  a lw a y s  f i n d  o t h e r  a c i d s  
b e s id e s  h y d r o o h lo r io ,  and  o f  t h e s e  t h e  m ost im p o r ta n t  i s  l a c t i c .  
I t  i s  p ro d u c e d  by p r o c e s s e s  o f  b a c t e r i a l  f e r m e n t a t i o n  o c c u r r ­
in g  i n  c a r b o h y d r a te s ,  c o n v e r t i n g  th em  f i r s t  i n t o  s u g a r  and  
t h e n  i n t o  l a o t i o  a o id .  As t h e  g a s t r i o  j u i o e  s o a k s  i n t o  t h e  
fo o d  and  r e n d e r s  i t  a o id ,  i t  p u t s  a  s to p  t o  t h e  b a c t e r i a l  
a c t i v i t y . "
T h u a , a f t e r  f u l l  c o n s i d e r a t i o n  o f  a l l  t h i s  w o rk , i t  i s  
o b v io u s  t h a t  c o m p le te  u n a n im ity  h a s  n o t y e t  b e e n  r e a c h e d .  I t  
i s  u n i v e r s a l l y  a c c e p te d  t h a t  h y d r o o h lo r io  a o id  i s  t h e  p re d o m in ­
a n t  a c id  o f  t h e  g a s t r i o  j u i o e ,  and  t h a t  a t  t im e s  l a o t i o  a o id  
may a l s o  o c c u r .  Some a r e  o f  o p in io n  t h a t  t h e  l a t t e r  i s  
p a th o g n o m o n ic  o f  c a n c e r ,  a l th o u g h  many o t h e r s  h av e  fo u n d  t h e  
a c id  u n d e r  p u r e ly  p h y s i o l o g i c a l  c o n d i t i o n s .  T h e re  i s  s t i l l
t h e  f u r t h e r  p o in t  t h a t ,  e v e n  i f  one a c c e p t s  t h e  t r u t h  o f  t h e
( 22) ( 32) 
s ta t e m e n t  a t t r i b u t e d  t o  S c h a f e r  and  RoB l P a to n ,  t h a t  l a o t i o
a c id  i s  commonly p r e s e n t  d u r in g  th e  f i r s t  h a l f  h o u r  o f  d i g e s t i o n
and t h e n  d i s a p p e a r s ,  no s a t i s f a c t o r y  e x p l a n a t i o n  o f  t h i s
14-
phenom enon h a s  y e t  b e en  o f f e r e d .  I t  a p p e a r s  a  p i t y  t h a t  a  
q u e s t i o n  a t  onoe so i n t e r e s t i n g  and  im p o r ta n t  c l i n i c a l l y  
s h o u ld  n o t  h a v e  b e e n  s t i l l  f u r t h e r  i n v e s t i g a t e d *
I t  i s  b e l i e v e d  t h a t  t h e  r e s u l t s  o f  t h e  i n v e s t i g a t i o n s ,  
h e r e i n  d e s c r ib e d ,  h e lp  t o  e l u c i d a t e  c e r t a i n  p o i n t s  i n  t h i s  
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A c l o s e  i n v e s t i g a t i o n  o f  t h e  l i t e r a t u r e  d e s c r i b i n g  th e  
t e s t s  em ployed  f o r  t h e  d e t e c t i o n  o f  l a c t i c  a c i d ,  r e v e a l s  t h e  
f a c t  t h a t  o n ly  t h r e e  m e th o d s , e a c h  w i th  c e r t a i n  m in o r v a r i a ­
t i o n s  i n  t e c h n iq u e ,  h av e  b e e n  commonly u t i l i s e d .  The g r e a t  
d i f f i c u l t y  i s ,  o f  c o u r s e ,  t o  f i n d  a  t e s t  w h ich  i s  a p p l i c a b l e  
t o  g a s t r i c  o o n te n t s ,  and  i t  i s  g e n e r a l l y  a d m i t te d  t h a t  e a c h  
one o f  t h e  ab o v e  m e th o d s , p r e s e n t l y  t o  be d e s c r ib e d ,  com es 
i n t o  t h a t  c a t e g o r y .
(1 4 )
I n  l884>  U ffle m a n n , p u b l i s h e d  a  d e s c r i p t i o n  o f  t h e  w e l l -  
known t e s t  w h io h  now b e a r s  h i s  nam e. He c la im e d  t h a t  i t  w as 
a  th o r o u g h ly  r e l i a b l e  m ethod i f  a p p l i e d  t o  g a s t r i o  o o n t e n t s ,  
and  c a r r i e d  o u t a c c o r d in g  t o  h i s  t e c h n i q u e .  U n f o r tu n a t e ly ,  
a s  w i l l  be show n, t h e  t e s t  h a s  b ee n  c o n s id e r a b ly  m o d if ie d  s in c e  
U ff le m a n n 1 s  t im e ,  and  a l th o u g h ,  i n  i t s  new fo rm , i t  i s  much 
m ore s im p le  t o  c a r r y  o u t ,  t h e  r e s u l t s  o b ta in e d  a r e  by no m eans 
so  s a t i s f a c t o r y .
( 2!
I n  h i s  " T e x t Book o f  P h y s io lo g y ” , p u b l i s h e d  i n  1 8 9 8 , S c h a f e r  
g i v e s  U ffle m a n n * s  t e s t  p r id e  o f  p l a c e ,  b u t a l s o  s t a t e s  t h a t  -  
" a  v e r y  d i l u t e  s o l u t i o n  o f  f e r r i c  c h l o r i d e ,  p o s s e s s in g  o n ly  a  
t r a c e  o f  c o l o u r ,  i s  much d e e p e n e d  i n  c o lo u r  on t h e  a d d i t i o n  o f  
a  m ere t r a c e  o f  l a c t i c  a c i d . ” T h i s  a p p e a r s  t o  be t h e  e a r l i e s t  
m e n tio n  o f  t h e  now commonly em p lo y ed  F e r r i c  and  M e rc u r ic  
C h lo r id e  T e s t .
F o r  many y e a r s  t h e s e  tw o m eth o d s  w ere  t h e  o n ly  o n e s  
em p lo y ed  q u a l i t a t i v e l y .  W ith  t h e  i n t r o d u c t i o n  o f  t h e  T h io p h e n e
16 .
T e s t ,  how ever, a  c o n s id e ra b le  advance was made. I n  i t s  
e a r l y  form , a s  d e s c r ib e d  by H opk ins, t h e  te o h n iq u e  was 
c o m p a ra t iv e ly  s im p le , b u t th e  r e s u l t s  o b ta in e d  w ere n o t 
c o n s id e re d  s a t i s f a c t o r y .  I n  an  a tte m p t t o  im prove th e  m ethod.
(2 7 )
M aclean  c a r r i e d  out a  s e r i e s  o f  i n v e s t i g a t i o n s ,  and p e r f e c te d  
a  p ro o e s s ,  a p p l ic a b le  t o  g a s t r i o  o o n te n t s ,  w hich  i s  now known 
a s  M a c le a n s  m o d if ic a t io n  o f  t h e  T h iophene T e s t .  U n fo r tu n a te ly ,  
i n  i t s  new form , th e  t e s t  i s  more c o m p lic a te d , b u t th e  a d d i t ­
io n a l  work e n t a i l e d  i s  w e l l  w o rth  w h ile ,  s in c e  th e  d e g re e  o f  
ao o u rao y  h a s  b een  c o n s id e r a b ly  in c re a s e d *
I t  i s  now p ro p o se d  t o  d e a l  w ith  e a c h  t e s t  in  g r e a t e r  
d e t a i l  w ith  a  v iew  t o  d e te rm in in g  w hioh w i l l  g iv e  th e  m ost 
a c c u ra te  r e s u l t s  i n  t h e  e n su in g  p a r t  o f  t h i s  i n v e s t i g a t i o n .
U ff le m a n n ^  T e a t .
(1 4 ) '
The re a g e n t em ployed i n  t h i s  c a se  c o n s i s t s ,  o f  c o u r s e ,
o f  an a m e th y s t-b lu e  s o l u t io n ,  made by a d d in g  a  t r a c e  o f  f e r r i o
c h lo rid e  to  a one p e r cen t s o lu t io n  o f c a rb o lic  a c id . I f  a
few  d ro p s  o f  l a o t i o  a o id  a r e  added to  t h i s ,  a  y e llo w  c o lo u r  i s
p ro d u ce d . I t  h a s  t o  be rem em bered, how ever, t h a t  h y d ro c h lo r ic
a o id , w h ile  i f  f a i l s  t o  p roduce  a  y e llo w  t i n t ,  i s  c a p a b le  o f
d is c h a r g in g  th e  b lu e  o o lo u r  o f  th e  r e a g e n t .  f o r  t h i s  r e a s o n
i t  i s  unw ise  t o  a p p ly  th e  g a s t r i c  o o n te n ts ,  s u s p e c te d  o f
c o n ta in in g  l a o t i o  a c id ,  d i r e c t l y  t o  t h e  re a g e n t*  I t  i s  b e s t
to  adhere r ig id ly  to  Ufflemann1 s o r ig in a l  d e s c r ip t io n  o f th e
mode of a p p l ic a t io n  o f th e  te s t*
17-
R e a l i s in g  th e  above d i f f i c u l t y ,  he su g g e s te d  t h a t  th e  
stom ach  o o n te n ts  sh o u ld  f i r s t  be f i l t e r e d  and th e n  e x t r a c t e d  
w ith  e t h e r .  The e th e r  sh o u ld  th e n  be d i s t i l l e d  o f f ,  and th e  
r e s id u e  e x t r a c t e d  w ith  w a te r .  A few d ro p s  o f  th e  s o l u t io n  
so o b ta in e d  sh o u ld  be added t o  a  sm a ll q u a n t i ty  o f  th e  r e a g e n t .  
P ro v id e d  th e  t e s t  was p e rfo rm ed  i n  th e  above m anner, a  p o s i t iv e  
r e s u l t  was s a id  t o  be o b ta in e d  w ith  d i l u t i o n s  o f  1 a c t io  a o id  
o f  one in  t e n  th o u sa n d .
Owing t o  th e  d e l ic a c y  o f  th e  c o lo u r  p ro d u ced  by th e  
p re s e n c e  o f  l a c t i c  a c id  th e  t e s t  i s  by no means f o o lp r o o f ,  and 
th o s e  who have had  any e x p e r ie n c e  o f  th e  m ethod, w i l l  no doubt 
a g re e  t h a t  th e  p o s s i b i l i t y  o f  f a l l a c i o u s  i n t e r p r e t a t i o n  c a n n o t, 
by any m eans, be e x c lu d e d . The d i f f i c u l t y  w hioh  may a r i s e  
from  t h e  p re s e n c e  o f  h y d ro o h lo r io  a o id  h a s  a lr e a d y  been  p o in te d  
o u t .  T h is  c a n  o n ly  be a v o id e d  by em p loy ing  th e  e th e r  e x t r a c ­
t i o n  m ethod .
I n  o r d e r  t o  e x c lu d e  any f u r t h e r  f a l l a c i e s  w hioh m ight be 
due t o  th e  p re s e n c e  o f  su ch  s u b s ta n c e s  a s  b lo o d , p e p s in , and 
b i l e ,  t h e  w r i t e r  i n v e s t i g a t e d  th e  t e s t  i n  t h e  p re s e n c e  o f  t h e s e .  
I t  w as found  t h a t  b lo o d  and p e p t io  e x t r a c t  d id  n o t a p p a re n t ly  
i n t e r f e r e  w ith  t h e  aco u rao y  o f  th e  t e s t .  B i le ,  on t h e  o th e r  
h an d , a s  m ight be e x p e c te d , o aused  c o n s id e r a b le  d i f f i c u l t y  i n  
i n t e r p r e t a t i o n .
Prom a  s tu d y  o f  th e  above r e s u l t s ,  t h e  w r i t e r  i s  s a t i s f i e d  
t h a t ,  u n le s s  c a r r i e d  out by th e  e th e r  e x t r a c t i o n  m ethod, t h e  t e s t  
i s  n o t s u i t a b l e  f o r  a p p l i c a t io n  t o  g a s t r i o  o o n te n t s .  Even so
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p e rfo rm e d  i t  i s  n o t s u f f i c i e n t l y  d e l i c a t e  f o r  th e  e n su in g  
w ork . The p re s e n c e  o f  b i l e  r e n d e r s  t h e  r e s u l t  o f  t h e  t e s t  
q u i t e  v a lu e le s s *
F e r r i c  and M ercu ric  C h lo r id e  T e s t .
The o r i g i n a l  d e s c r i p t i o n  o f  t h i s  t e s t  i s  t o  be fo u n d , a s
( 22)
h a s  b een  p r e v io u s ly  s t a t e d ,  i n  S c h a f e r Ts "T ex t Book o f  Phys­
io lo g y " .  The form  I  have found  most u s e fu l  i s  a s  fo l lo w s :
Two t e s t  tu b e s  a r e  f i l l e d  to  t h e  same l e v e l ,  t h e  one w ith  
f i l t e r e d  g a s t r i c  c o n te n ts ,  and th e  o th e r  w ith  w a te r .  To each  
a re  added  t h r e e  d ro p s  o f  a  f i v e  p e r  c e n t  aqueous s o l u t io n  o f  
f e r r i c  c h l o r i d e .  The tu b e  c o n ta in in g  th e  g a s t r i o  o o n te n ts  
w i l l  o f t e n  show a  r e d d is h -y e l lo w  c o lo r a t io n .  To e a c h  tu b e  
a r e  now added  s i x  d ro p s  o f  a  s a t u r a t e d  aqueous s o l u t io n  o f 
m e rc u r ic  c h lo r i d e .  I n  th e  p re s e n c e  o f  l a o t i o  a o id  th e  r e d d is h  
a p p e a ra n c e  w i l l  g iv e  p la c e  t o  a  y e llo w  c o lo r a t i o n ;  i f  no l a o t i o  
a o id  i s  p r e s e n t  th e  r e d d is h  c o lo u r  w i l l  e n t i r e l y  d is a p p e a r .
From th e  above d e s c r i p t i o n  i t  w i l l  be se e n  t h a t ,  i n  many 
r e s p e c t s ,  t h e  t e s t  i s  s i m i l a r  t o  t h a t  d e s c r ib e d  by U fflem ann . 
The c o lo u r  change i n d i c a t i n g  th e  p re se n o e  o f  l a c t i c  a c id  i s ,  
a s  i n  t h e  p re v io u s  c a s e ,  a  v e ry  d e l i o a t e  one, and f o r  t h a t  
re a s o n  th e  u se  o f  th e  c o n t r o l  tu b e  i s  a b s o lu te ly  n e c e s s a r y .
I n  th e  w r i t e r f s  o p in io n  U fflem an n r s t e s t  i s  s u p e r io r  t o  
t h i s  one p ro v id e d  i t  i s  o a r r i e d  out by th e  e t h e r  e x t r a c t i o n  
m ethod . As m ight be e x p e c te d , th e  p re s e n c e  o f  b i l e  c o m p le te ly  
m asks t h e  e n d -p o in t ,  and r e n d e r s  t h e  t e s t  v a lu e l e s s .  B lood ,
19*
i f  p resen t i n  minute t r a c e s ,  and p e p t ic  e x tr a c t  do not appear 
t o  in trod u ce  any f a l l a c i e s ,  tu t  la r g e r  q u a n t i t i e s  o f  th e  former  
as might he e x p e c ted , cause  c o n s id e r a b le  d i f f i c u l t y .
Thiophene l e s t .
In  i t s  o r ig i n a l  form, as d e sc r ib e d  by Hopkins, t h i s  t e s t  
was not s u i t a b le  fo r  a p p l ic a t io n  t o  g a s t r i c  c o n te n t s ,  but v a r io u s
( 2 7 )
m o d if ic a t io n s ,  p e r fe c te d  by Maclean, have now surmounted t h i s  
d i f f i c u l t y .  His method i s  as fo l lo w s :
To 5 o c s .  o f  f i l t e r e d  g a s t r i c  c o n te n ts  p r e v io u s ly  b o i le d  
are added 5 o c s .  o f  b a s ic  le a d  a c e ta t e  s o lu t io n .  T h is  i s  
r e b o i le d ,  a llow ed  to  stand fo r  one m inute, and c o o le d .  5 c c s .  
o f  ammonia and s i x  drops o f  a sa tu r a te d  s o l u t i o n  o f  ammonium 
su lp h a te  are added. A fte r  m ixing th o ro u g h ly , th e  w h o le ' i s  
f i l t e r e d ,  and 5 o c s .  o f  th e  f i l t r a t e  are evaporated  alm ost t o  
d ry n ess .  5 o c s .  o f  c o n c en tr a ted  su lp h u r ic  a c id ,  and one drop 
o f  sa tu r a te d  copper su lp h a te  are added to  th e  r e s id u e ,  and the  
whole i s  kept in  a b o i l in g  w a ter-b a th  fo r  two m inutes. A fte r  
c o o l in g ,  th r e e  drops o f  a lc o h o l i c  th iop hene  are added, and th e  
t e s t - t u b e  i s  r eh ea ted  in  th e  w a ter-b a th  fo r  two m in u tes . In  
th e  presen ce  o f  l a c t i c  a c id  a c h e rr y -r e d  co lo u r  d ev e lo p s  a f t e r  
a few seconds, and, i f  la r g e r  q u a n t i t i e s  are p r e s e n t ,  may even  
appear im m ediately on th e  a d d i t io n  o f  th e  th io p h en e  w ithout any 
fu r th e r  h e a t in g .
Accord ing  t o  Maclean  t h i s  method g i v e s  a p o s i t i v e  r e a c t i o n  
w i t h  a  c o n c e n t r a t i o n  o f  about *01^. The p r e s e n t  w r i t e r  has
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fo u n d  t h a t  t h e  minimum c o n c e n t r a t i o n  o f  l a c t i o  a o id  i n  aq u eo u s  
s o l u t i o n s  w h io h  w i l l  g iv e  a  p o s i t i v e  r e s u l t  i s  .015/£. When 
a p p l i e d  t o  g r u e l  t h e  c o n c e n t r a t i o n  r e q u i r e s  t o  he . 02$ .  fwo 
p o i n t s  h av e  b e e n  fo u n d  w o rth y  o f  p a r t i c u l a r  a t t e n t i o n  i n  c a r r y ­
in g  o u t t h e  t e s t .  C h a r r in g  i s  v e ry  l i a b l e  t o  o c c u r  a t  a  
c e r t a i n  s t a g e  and  c a n  t o  a  l a r g e  e x t e n t  be a v o id e d  by a t t e n d i n g  
t o  t h e s e  p o i n t s .  I n  t h e  f i r s t  p l a c e  e v a p o r a t io n  m ust b e  
c a r r i e d  o u t v e ry  n e a r l y ,  b u t n o t q u i t e ,  t o  d r y n e s s .  S e c o n d ly , 
t h e  r e s i d u e  m ust be th o r o u g h ly  c o o le d  b e f o r e  t h e  th io p h e n e  i s  
added*
She d e l i c a c y  o f  t h e  t e s t  i s  i n  no way a f f e c t e d  by t h e  
p r e s e n c e  o f  b lo o d *  p e p t i c  e x t r a c t ,  o r  h y d r o c h lo r i c  a c i d .  
U n f o r tu n a te ly  b i l e  c a u s e s  t h e  same d i f f i c u l t y  i n  i n t e r p r e t i n g  
t h e  e n d - p o in t  a s  a r o s e  i n  c o n n e c t io n  w i th  t h e  tw o t e s t s  p r e v io u s ly  
d e s c r ib e d .  I t  h a s  b een  fo u n d  t h a t  w here  any q u a n t i t y  o f  b i l e  
i s  p r e s e n t  i n  t h e  g a s t r i o  c o n t e n t s ,  a  g r e e n is h -b ro w n  f lu o r e s c e n c e  
d e v e lo p s  when t h e  r e s i d u e ,  l e f t  a f t e r  e v a p o r a t io n ,  i s  h e a te d  
w i th  t h e  c o n c e n t r a t e d  s u lp h u r i c  a c i d .  I t  i s  o b v io u s  t h a t  t h i s  
w i l l  o b s c u re  any  o h e r x y - r e d  o o lo u r  w h ich  m ig h t a p p e a r ,  and t h a t  
c o n s e q u e n t ly ,  any  r e s u l t s  o f  a n  a p p a r e n t ly  p o s i t i v e  n a t u r e  o an  
be  a c c e p te d  o n ly  w i th  t h e  u tm o s t c a u t i o n .  2The w r i t e r  f e e l s  
t h a t ,  f o r  t h e  p u r p o s e s  o f  t h i s  i n v e s t i g a t i o n ,  an d  i n  o r d e r  t o  
re d u c e  t h e  p o s s i b i l i t y  o f  e r r o r  t o  a  minimum, i t  w i l l  be 
a d v i s a b le  t o  n e g le o t  any  r e s u l t s  o b ta in e d  i n  t h e  p r e s e n c e  o f  b i l e .
A p a r t f ro m  t h e  tw o  p o i n t s  m e n tio n e d , n am e ly , th e  p o s s i b i l ­
i t y  o f  c h a r r i n g  and  t h e  d e v e lo p m e n t o f  t h e  f l u o r e s c e n c e  due t o
21.
b i l e ,  th e  t e s t  a p p e a rs  t o  be i n  o th e r  r e s p e c t s  an  e x c e l l e n t  
one* I n  t h e  w r i t e r ’ s  o p in io n  th e  on ly  draw back i s  th e  some­
what c o m p lic a te d  n a tu r e  o f  t h e  te c h n iq u e  em ployed. An a tte m p t 
h a s  t h e r e f o r e  been  made t o  s im p li fy  t h i s ,  and th e  m o d if ie d  
m ethod i s  d e s c r ib e d  by P a to n , Pem brey, and C a th o a r t  i n  t h e i r  
’’T ex t Book o f  P r a c t i c a l  P h y s io lo g y ” . I t  i s  c a r r i e d  o u t a s  
f o l lo w s .
5 eos* o f  c o n c e n tr a te d  s u lp h u r ic  a o id , p lu s  t h r e e  d ro p s  o f  
s a t u r a t e d  o o p p e r s u lp h a te ,  p lu s  a  d ro p  o f  t h e  s u s p e c te d  s o l u t i o n  
i n  a lc o h o l ,  a r e  p la c e d  i n  a  b o i l i n g  w a te r - b a th  f o r  f i v e  m in u te s . 
The tu b e  i s  th e n  c o o le d  and th e  th io p h e n e  added  a s  b e f o r e .
T h is  m ethod a p p e a rs  t o  be o f some v a lu e  when a p p l ie d  t o  
l a c t i c  a c id  i n  aqueous s o l u t i o n s .  The w r i t e r  h a s  fo u n d , how­
e v e r ,  t h a t  i t  c an n o t be a p p l ie d  d i r e o t l y  t o  g a s t r i o  j u i c e  w ith  
a c c u ra te  r e s u l t s  on a cc o u n t o f  t h e  e x c e s s iv e  c h a r r in g  w hioh 
g e n e r a l ly  o c c u r s .  T h is  i s  a p p a re n t ly  due t o  th e  f a c t  t h a t  
t h e r e  h a s  b een  no p re l im in a ry  rem oval o f p r o t e i n  from  th e  g a s t r i o  
o o n te n ts .
I t  i s  o f  i n t e r e s t  to  n o te  t h a t  s in c e  t h e  above o b s e rv a t io n s  
w ere made by th e  a u th o r ,  s i m i l a r  v iew s have b een  e x p re s s e d  by
( 28)
Dodds and B o b e r tso n . They rem arked  on th e  d i f f i c u l t y  w hich  
was c au se d  by th e  p re s e n c e  o f  b i l e ,  and even  went so f a r  a s  t o  
s t a t e  t h a t ,  i n  t h e i r  o p in io n , t h e  i n t r o d u c t i o n  o f  a  q u a n t i t a t i v e  
m ethod f o r  th e  e s t im a t io n  o f  l a c t i c  a c id  was n e c e s s a r y ,  i f  
r e l i a b l e  r e s u l t s  w ere t o  be o b ta in e d .  T h e re  seem s l i t t l e  
d o u b t, how ever, i n  my o p in io n , t h a t ,  p ro v id e d  a t t e n t i o n  i s  p a id
22.
to  t h e  p o i n t s  m en tio n ed , v e ry  a c c u r a te  r e s u l t s  oan be o b ta in e d  
e x c e p t in  th e  p re s e n c e  o f  e x c e s s  o f  b i l e .  H ere  c e r t a i n l y  a  
d i f f i c u l t y  a r i s e s ,  b u t i t  o c c u rs  in  no l e s s  d e g re e  w i th  th e  
o th e r  t e s t s *
I t  i s  n o t d e n ie d  t h a t  t h e  q u a n t i t a t i v e  m ethod, d e s c r ib e d  
by Dodds and H o b e rtso n , m ight p o s s e s s  c e r t a i n  m inor a d v a n ta g e s , 
b u t i t  i s  u n d o u b ted ly  f a r  to o  com plex a  p ro c e s s  f o r  g e n e r a l  
a d o p tio n *
I n  t h e  su b se q u e n t work th e  w r i t e r  h a s  i n v a r i a b ly  u sed  
M ac lean 1 s  m o d if ic a t io n  o f  t h e  th io p h e n e  t e s t  f o r  t h e  d e t e c t i o n  
o f  l a c t i c  ac id*  I n  h i s  o p in io n , i t  i s ,  d e s p i t e  t h e  d i f f i c u l t y  
due t o  b i l e ,  by f a r  th e  most r e l i a b l e  o f  t h e  t h r e e  t e s t s .  £ h e  
te c h n iq u e  i s  n o t to o  com plex f o r  t h e  a v e ra g e  l a b o r a to r y  w o rk e r, 
and i t  i s  c la im e d  t h a t  th e  r e s u l t s  o b ta in e d  a r e  s u f f i c i e n t l y  
a c c u ra te  f o r  a l l  p r a c t i c a l  p u rp o ses*
I t  m ust be c l e a r l y  u n d e rs to o d  t h a t  th e  t e s t  i s  i n  r e a l i t y  
m ere ly  a  q u a l i t a t i v e  one, b u t th e  w r i t e r  c la im s ,  t h a t  a  ro u g h  
a p p ro x im a tio n  o f  t h e  r e l a t i v e  am ounts o f  l a c t i c  a c id  p r e s e n t  
oan  be o b ta in e d , by o b se rv in g  t h e  r a p i d i t y  w ith  w h ich  t h e  r e d  
c o lo u r  a p p e a rs  a f t e r  th e  a d d i t i o n  o f  t h e  th io p h e n e ,  and a ls o  
th e  i n t e n s i t y  o f  t h e  c o lo u r  p roduced*




Modern w o rk e rs ,  a s  a  g e n e r a l  r u l e ,  do n o t  a p p e a r  t o  pay 
v e ry  much a t t e n t i o n  t o  t h e  p r e s e n c e  or a b sen c e  o f  l a o t i c  a c id  
i n  t h e  f r a c t i o n a l  t e s t - m e a l .  I n  t h e  w r i t e r ’ s  o p in io n ,  t h e  
r e a s o n s  f o r  t h i s  a r e  n o t  f a r  t o  s e e k .  Owing t o  t h e  u n sa t iS K  
f a c t o r y  n a tu r e  o f  t h e  t e s t s ,  i t  h a s  a p p a r e n t ly  n o t  b e e n  c o n s id ­
e r e d  a d v i s a b l e  t o  d e v o te  much t im e  t o  them . S eco n d ly ,  so 
much d i v e r s i t y  o f  o p in io n  e x i s t s  r e g a r d i n g  t h e  s i g n i f i c a n c e  o f  
t h e  p r e s e n o e  o f  l a c t i c  a c id  i n  g a s t r i c  c o n t e n t s ,  t h a t ,  ev en  i f  
a  r e l i a b l e  t e s t  was fo u n d , no i n t e r p r e t a t i o n  o f  much v a lu e  
c o u ld  be p l a c e d  on t h e  r e s u l t s *
R e c e n tly  p u b l i s h e d  books a r e  s i n g u l a r l y  l a c k in g  i n  
r e f e r e n c e s  t o  t h e  p re s e n o e  o f  l a c t i c  a c i d  i n  t h e  s tom ach , and 
one s e e s  many c o n f l i c t i n g  s t a t e m e n t s  on t h e  s u b j e c t .  A p a r t  
from  r e a d in g  t h a t  i t  i s  commonly found i n  o a s e s  o f  g a s t r i c  
ca rc in o m a , a s s o c i a t e d  e i t h e r  w i th  an  a o h lo r h y d r i a ,  o r  a t  moat 
a  v e ry  low c o n c e n t r a t i o n  o f  f r e e  h y d r o c h lo r i c  a c id ,  one f i n d s  
l i t t l e  m e n t io n  made o f  i t *  
t/ S in c e  c o n s i d e r a b l e  u n c e r t a i n t y  s t i l l  e x i s t s ,  t h e  fo l lo w ­
in g  i n v e s t i g a t i o n  h a s  b e en  c a r r i e d  ou t t o  d i s c o v e r  w h e th e r  o r  
n o t  l a c t i c  a c id  i s  o f  common o o o u r re n c e  i n  g a s t r i c  c o n t e n t s ,  o r  
w h e th e r  i t s  p re s e n o e  i s  pa thognom onic  o f  cancer*  I f  l a c t i c  
a c id  i s  f r e q u e n t l y  fo u n d , th e  o p p o r tu n i ty  w i l l  be t a k e n  o f  
d e te r m in in g  f o r  how lo n g  i t  p e r s i s t s  d u r in g ,  t h e  c o u r s e  o f  
d i g e s t i o n .
The method em ployed i n  e a c h  c a s e  was a s  f o l l o w s :  At 8 pm.
24.
on t h e  e v e n in g  p r i o r  t o  t h e  e x a m in a t io n ,  t h e  p a t i e n t  had  a  
l i g h t  su p p e r  and a  c h a r c o a l  b i s c u i t *  n o th in g  more was t a k e n  
u n t i l  t h e  t e s t  had b een  c a r r i e d  o u t .  At 9 am. t h e  f o l lo w in g  
m orn ing  a  By l e a ’ t u b e  was sw allow ed , and any f a s t i n g  j u i c e  
p r e s e n t  was w ith d raw n  w i t h  a  s y r in g e  and m easu red . W ith  t h e  
t u b e  i n  s i t u ,  t h e  g r u e l  was sw allow ed , and sp e c im en s  w ith d raw n  
a t  f i f t e e n - m i n u t e  i n t e r v a l s  up t i l l  t h e  end  o f  t h r e e  h o u r s .
I n  some o a s e s  w here t h e r e  was r a p i d  em pty ing  o f  t h e  s tom ach , 
n o th in g  crould be o b t a in e d  a f t e r  two h o u r s .  Any r e s i d u e  rem ain ­
in g  was w ith d raw n  a s  c o m p le te ly  a s  p o s s i b l e  a t  t h e  l a s t  a s p i r ­
a t i o n .
The t e s t  meal em ployed was t h e  g r u e l  m eal commonly u sed  
i n  t h e  Glasgow Tie s t e m  I n f i r m a r y .  I t  i s  p r e p a r e d  by b o i l i n g  
two t a b l e s p o o n f u l s  o f  f i n e  o a tm ea l  w i t h  a  q u a r t  o f  w a te r  u n t i l  
t h e  t o t a l  b u lk  i s  one p i n t .  The m ix tu re  i s  t h e n  s t r a i n e d  
t h r o u g h  m u s l in .
Spec im ens, so  p ro c u re d ,  were exam ined  a s  f o l l o w s :
1 . E s t i m a t i o n  o f  f r e e  h y d r o c h lo r i c  a c i d .
2. E s t im a t i o n  o f  t o t a l  a c i d i t y .
3* P re s e n o e  o f  b i l e ,  b lo o d , and mucus.
4* P r e s e n c e  o f  l a c t i c  a c i d .
3* Time o f  d i s a p p e a r a n c e  o f  s t a r c h .
P o r  t h e  e s t i m a t i o n  o f  t h e  f r e e  h y d r o c h l o r i c  a c id  and t h e  
t o t a l  a c i d i t y ,  W e is s1 tu b e  was no t c o n s id e r e d  s u f f i c i e n t l y  
a c c u r a t e  f o r  t h e  p u rp o s e s  o f  t h i s  i n v e s t i g a t i o n .  T hese  two 
e s t i m a t e s  were t h e r e f o r e  o b ta in e d ,  i n  t h e  u s u a l  way, by 
t i t r a t i n g  f i l t e r e d  g a s t r i c  c o n t e n t s  w i t h ^  c a u s t i c  so d a ,  u s in g
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dim ethy la m in o a z o b e n s o l  and p h e n o lp h t h a l e in  r e s p e c t i v e l y  a s  
i n d i c a t o r s *
Blood and b i l e  were d e t e c t e d  by t h e  u s u a l  m ethods, w h i le  
mucus was n o te d  s im p ly  by i t s  c h a r a c t e r i s t i c  appea rance*  I n  
every  c a s e  t h e  th io p h e n e  t e s t  was employed f o r  t h e  d e t e c t i o n  
o f  l a c t i c  a c i d .  The t im e  o f  d i s a p p e a r a n c e  o f  s t a r c h  from  t h e  
s tom ach  was d e te rm in e d  by o b s e rv in g  t h e  p o in t  w here a  sam ple  
o f  t h e  d i g e s t  no l o n g e r  gave  a  b lu e  c o lo u r  w i t h  i o d in e .
The r e s u l t s  o b ta in e d  by t h e  above m ethods were p l o t t e d  on 
g a s t r i c  a n a l y s i s  c h a r t s ,  and g ro u p ed  a c c o rd in g  t o  t h e  t y p e  o f  
c u rv e  p ro d u c e d .  U su a l ly  t h e  fo l lo w in g  c l a s s i f i c a t i o n  i s  
a d o p te d ;
(1 )  The n o rm al o r  i s o s e o r e t o r y  t y p e ,  i n  w h ich  t h e r e  i s  a  
d e f i n i t e  r i s e  e n d in g  i n  a  peak: o r  s h o r t  p l a t e a u ,  and fo l lo w e d  
by a  more o r  l e s s  s t e e p  f a l l *
(2 ) The h y p o s e o r e to r y  t y p e ,  i n  w h ich  t h e  a c i d  c o n c e n t r a t i o n  
re m a in s  below norm al d u r in g  t h e  w hole  o o u r s e  o f  t h e  i n v e s t i g a t i o n .
(3 )  The h y p e r s e c r e t o r y  t y p e ,  i n  w hich  t h e  o u rv e  i s  d i s t i n c t l y  
h i g h e r  t h a n  i n  t h e  i s o s e o r e t o r y  V a r i e t y .
(4 )  The j iy p e r s e e r e to r y  ty p e  o f  m arked d e g re e ,  i n  w hich  t h e r e  
i s  no ten d e n cy  f o r  t h e  c u rv e  t o  d e sc e n d ,  so  t h a t  i t s  h i g h e s t  
p o in t  o c c u r s  when t h e  s tom ach  i s  em pty. The w e ll-k n o w n  ” c l im b ­
in g  c u rv e ” i s  t y p i c a l  o f  t h i s  g ro u p .
A lth oug h  t h i s  c l a s s i f i c a t i o n  i s  u n d o u b te d ly  t h e  b e s t  f o r
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g e n e r a l  c l i n i c a l  p u rp o s e s ,  i t  was th o u g h t  d e s i r a b l e ,  i n  t h e  
p r e s e n t  s e r i e s ,  t o  d i v id e  t h e  h y p o s e o re to ry  g ro u p  i n t o  tw o , 
t h u s  s e p a r a t i n g  t h o s e  c o n t a i n i n g  no f r e e  h y d r o c h l o r i c  a c id  
from  th o s e  e x h i b i t i n g  m erely  a  low c o n c e n t r a t i o n .
Thus, t h e  f o l lo w in g  f i v e  g ro u p s  w ere o b ta in e d :
(A) T hose  c a s e s  i n  w h ich  no f r e e  h y d r o o h lo r io  a c i d  oan be 
d e te c te d *
(£ )  T hose  o a s e s  w i th  a  v e ry  low c o n c e n t r a t i o n  o f  f r e e  h y d ro ­
c h l o r i c  a o id ,  and t o t a l  a c i d i t y  c u rv e s  o f  lo w e r  c o n c e n t r a t i o n  
t h a n  n o rm a l .
(0 )  I s o s e o r e t o r y  cu rv es*
(D) H y p e r s e c r e to r y  c u r v e s .
(E; H y p e r s e c r e to r y  c u r v e s  o f  marked d e g r e e .
T h i s  c l a s s i f i c a t i o n  was a d o p te d  c h i e f l y  w i th  a  v iew  t o  
r e f e r r i n g  t h e  p re s e n o e  o f  l a c t i c  a c i d  t o  v a r y in g  d e g r e e s  o f  
a c i d i t y .  I n  t h e  t a b l e s ,  p r e s e n t l y  t o  be d e s c r i b e d ,  t h e s e  
i n i t i a l  l e t t e r s  w i l l  be u sed  t o  i d e n t i f y  t h e  d i f f e r e n t  g ro u p s .
f f in d in g s  i n  t h e  V a r io u s  G ro u p s .
A l l  t h e  g a s t r i c  c o n t e n t s ,  w i t h  two e x c e p t i o n s ,  w ere  
o b ta in e d  from  p a t i e n t s  i n  t h e  m e d ic a l  w ards o f  t h e  Glasgow 
W este rn  I n f i r m a r y .  3Prom t h e  o l i n i c a l  s t a n d p o in t  t h e  c a s e s  
i n v e s t i g a t e d  c o u ld  be d iv id e d  i n t o  two g ro u p s .  To t h e  f i r s t  
g ro u p  b e lo n g e d  t h o s e  who w ere s u s p e c t e d  o f  s u f f e r i n g  from  some 
g a s t r o — i n t e s t i n a l  a b n o rm a l i ty .  T h ese  em braced suo h  c o n d i t i o n s  
a s  g a s t r i c  u l c e r ,  o a rc in om a  o f  t h e  s tom ach , h y p e r c h l o r h y d r i a ,
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p y l o r i c  s t e n o s i s ,  and d u o d en a l  u l c e r .  The second  g ro u p  
c o n s i s t e d  o f  t h o s e  c a s e s ,  u sed  a s  c o n t r o l s ,  w hich  d id  n o t  show 
c l i n i c a l l y  any s i g n s  o r  symptoms o f  g a s t r i c  d i s e a s e .  They 
were r e c e i v i n g  h o s p i t a l  t r e a tm e n t  f o r  su c h  c o n d i t i o n s  a s  
c a r d i a c  d i s e a s e ,  n e p h r i t i s ,  rheu m atism , a r t e r i o s c l e r o s i s ,  and 
o rg a n ic  d i s e a s e  o f  t h e  n e rv o u s  system*
The c h i e f  d i f f i c u l t y  w hich  t h e  w r i t e r  e n c o u n te r e d  d u r in g  
t h i s  i n v e s t i g a t i o n  was t h e  o b t a i n i n g  o f  s u f f i c i e n t  q u a n t i t i e s  
o f  d i g e s t  t o  e s t i m a t e  t h e  a c i d i t y  and a l s o  t o  t e s t  f o r  t h e  
p re s e n o e  o f  l a c t i c  a c i d .  As a  g e n e r a l  r u l e  t h i s  t r o u b l e  d id  
n o t  a r i s e  t i l l  abou t two h o u rs  a f t e r  t h e  m eal had  been  t a k e n ,  
p r i o r  t o  t h a t  i t  was u s u a l l y  p o s s i b l e  t o  o a r ry  out b o th  exam in­
a t i o n s  on eac h  sp ec im en . A f t e r  two h o u r s  i t  was fo u n d  most 
a d v a n ta g e o u s  t o  use  a l t e r n a t e  sp ec im en s  i n  o r d e r  t o  e s t i m a t e  
t h e  a c i d i t y  and exam ine f o r  t h e  p r e s e n c e  o f  l a c t i c  a c i d .  T h is  
w as, o f  o o u re e ,  n o t  n e c e s s a r y  i n  ev e ry  c a se *  I n  e v e ry  sp e c im en  
w here  b i l e  was d e t e c t e d  t h e  th io p h e n e  t e s t  was n o t  c a r r i e d  o u t ,  
a s  t h e  r e s u l t s  o b t a in e d  u n d e r  su ch  c o n d i t i o n s  w ere  n o t  c o n s i d ­
e r e d  t o  be o f  s u f f i c i e n t  v a l u e .
R e fe re n c e  t o  T a b l e s  I  and I I  w i l l  show t h e  r e s u l t s  o b ta in ed *  
The most s t r i k i n g  p o in t  i s  t h a t  l a c t i c  a c id  i s  o f  common o c o u r r~  
en ce  i n  e a c h  g ro u p .  Even i n  g roup  0 , t h e  norm al g ro u p ,  50% 
show t h e  p re s e n c e  o f  l a c t i c  a c i d .  Hot on ly  i s  l a c t i c  a c i d  
p r e s e n t  d u r in g  t h e  e a r l y  s t a g e s  o f  d i g e s t i o n ,  b u t  i t  c a n  a l s o  






w i t h  G a s t r i c  
Symptoms •
Number 
w i th  no 
G a s t r i c  
Symptoms•
Number Showing The 
^ e s e n c e  o f  Ladtic 
A cid  T h ro u g h o u t .
A 10 6 4 10
B 9 3 6 9
G 16 7 9 8







TABUS I I .
Group
I
C ases W ith  
Jo Symptom s • 
%
L a c t i c  A c id  
P r e s e n t
. ..... % -
A 40 100
B 66 *6 loo
C 56*2 50
D 50 ) 100)
)2 5 ) 43 *7
E 16*6) 25)
D#and E h a v e  been  t a k e n  t o g e t h e r  s in c e  t h e y  a r e ,  i n  r e a l i t y ,  
m e r e ly  s u b d i v i s i o n s  o f  t h e  same G roup.
28.
I t  i s  most abu n d an t i n  g ro u p s  A and B, where h y d r o c h lo r i c  a c i d  
i s  e i t h e r  a b s e n t ,  o r  o f  a  v e ry  low c o n c e n t r a t i o n .  As t h e  
a c i d i t y  r i s e s  t h e  p e r c e n ta g e  o f  o a s e s  show ing l a c t i c  a c id  
f a l l s *
A p ar t  a l t o g e t h e r  from  t h e  q u e s t i o n  o f  l a c t i c  a o id ,  t h e s e  
t a b l e s  a r e  o f  i n t e r e s t .  I t  a p p e a r s  re m a rk a b le  t h a t  so many 
c u r v e s ,  c o n s id e r e d  abnorm al i n  t y p e ,  oan be o b ta in e d  from  
p a t i e n t s  show ing c l i n i c a l l y  no s i g n s  o f  g a s t r i c  d i s e a s e .  I t  
i s  e q u a l l y  im p o r ta n t  t o  n o te  t h a t ,  o f  t h e  p a t i e n t s  from  whom 
i s o s e o r e t o r y  c u rv e s  w ere  o b ta in e d ,  no fe w e r  t h a n  4 3 were 
s u s p e o te d ,  e i t h e r  from  t h e i r  h i s t o r y  o r  a s  t h e  r e s u l t  o f  
c l i n i c a l  e x a m in a t io n ,  o f  s u f f e r i n g  from  some g a s t r o - i n t e s t i n a l  
c o n d i t i o n .
I t  i s  t h u s  o b v io u s  t h a t  l a c t i c  a o id  i s  commonly p r e s e n t  
ev en  i n  t h e  a b sen c e  o f  any abnorm al g a s t r i c  c o n d i t i o n .  I t s  
o c c u r r e n c e  i s  n o t  l i m i t e d  m ere ly  t o  t h o s e  o a s e s  w here t h e r e  i s  
an e x c e p t i o n a l l y  low c o n c e n t r a t i o n  o f  h y d r o o h lo r io  a c i d .  I t s  
p re s e n o e  i s  n o t  in c o m p a t ib le  w i t h  a  h y p e r c h l o r h y d r i a ,  n o r  i s  
t h e r e  any e v id e n c e  t h a t  i t  commonly d i s a p p e a r s  h a l f  an h o u r  
a f t e r  a  meal i s  t a k e n .
Having g iv e n  t h i s  g e n e r a l  su rv e y  o f  t h e  e n t i r e  s e r i e s ,  
t h e  w r i t e r  w i l l  now p ro c e e d  t o  a  more d e t a i l e d  a cc o u n t  o f  e a c h  
g ro u p .
29.
Group A. (T a b le  I I I  and C h a r t  I ) .
C h a r t  I  i s  t y p i c a l  o f  t h e  members o f  t h i s  g ro u p .  J*ree 
h y d r o c h l o r i c  a o id  i s  n o t  found  i n  any spec im en , and t h e  t o t a l  
a o i d i t y  se ldom  r e a c h e s  a  h i g h e r  c o n c e n t r a t i o n  t h a n  . 1 0 9 . T h i s  
i s  u s u a l l y  a t t a i n e d  t h r e e - q u a r t e r s  t o  one h o u r  a f t e r  t h e  t a k i n g  
o f  t h e  meal*
T a b le  I I I  shows t h e  f o l lo w in g  p o i n t s .  W ith  tw o e x c e p t i o n s  
t h e r e  i s  a  c o n s i d e r a b l e  q u a n t i t y  o f  f a s t i n g  j u i c e  i n  eao h  o a s e .  
I n  s i x  o a s e s  t h e r e  i s  an  abundance  o f  to u g h  mucus th r o u g h o u t ;  
i n  o t h e r  two a  s m a l l e r  am ount; and i n  t h e  r e m a in in g  two no t r a c e  
o f  mucus v i s i b l e  t o  t h e  n a k ed  e y e .  B lood i s  only fo u n d  i n  
t r a c e s  on two o o o a s io n s ,  and c an n o t  t h e r e f o r e  be t a k e n  a s  b e in g  
o f  any c l i n i c a l  s i g n i f i c a n c e .  I n  f o u r  o a s e s  b i l e  i s  p r e s e n t  
i n  one o r  more sp e c im e n s .  Ho th io p h e n e  t e s t  was c a r r i e d  ou t 
on t h e s e  sp e c im en s .  T ak in g  t h e  a b se n c e  o f  s t a r c h  a s  an i n d i ­
c a t i o n  o f  t h e  t im e  o f  em pty ing  o f  t h e  s tom ach , i t  a p p e a r s  t h a t  
i n  t h i s  g ro u p  t h e r e  i s  a  te n d e n c y  t o  r a p i d  e m p ty in g .
l a c t i c  a c id  i s  p r e s e n t  i n  c o n s i d e r a b l e  amount i n  ev e ry  
c a s e .  T h e re  i s  a b s o l u t e l y  no te n d e n c y  f o r  i t  t o  d i s a p p e a r  
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T*he s h a d e d  a r e a  r e p r e s e n t s  t h e  l i m i t s  fo r  f r ee  H C 1. i n  3o %  o f  n o r m a l  p e o p l e ,  a n d  a v e r a g e  r a t e  o f
e m p t y i n g  ( 2 - 2^  h o u r s ) .
 __________represents free HC1.
 represents total acidity.
Summary.
2. FAECES.
□ O W N  B R O S . .  L t d . .  L o n d o n .
3 0 .
Group Bt (T a b le  IV and C h a rt  I I ) .
C h a r t  I I  i s  t y p i c a l  o f  t h e  members o f  t h i s  g ro u p .  JPree 
h y d r o c h lo r i c  a c id  i s  a b s e n t  a t  t h e  b e g in n in g  and g e n e r a l l y  
to w a rd s  t h e  end o f  d i g e s t i o n .  The c u rv e  o f  t h e  t o t a l  a c i d i t y  
r i s e s  g r a d u a l l y  t o  r e a c h  i t s  maximum, se ldom  above *146, ab ou t 
one h ou r  a f t e r  t h e  meal i s  t a k e n .  T h e r e a f t e r  t h e r e  i s  a  
g r a d u a l  f a l l *
T a b le  IV shows t h e  f o l lo w in g  p o i n t s .  I n  t h i s  g ro u p ,  a s  
i n  t h e  l a s t ,  t h e  amount o f  f a s t i n g  j u i c e  i s  c o n s i d e r a b l e .  Mucus 
i s  abundan t i n  f o u r  c a s e s ,  p r e s e n t  i n  s m a l l e r  q u a n t i t i e s  i n  
t h r e e ,  and c o m p le te ly  a b s e n t  i n  tw o . B lood i s  n o t  p r e s e n t  i n  
any spec im en . B i le  i s  o f  more common o c c u r re n c e  i n  t h i s  g roup  
t h a n  i n  t h e  l a s t .  As p r e v i o u s ly  m en tio n ed , t h o s e  sp e c im en s  
c o n ta in i n g  b i l e  w ere  n o t  examined f o r  l a c t i c  a c i d .  The 
s tom ach  a s  a  r u l e  d o es  n o t  empty so  q u io k ly  i n  t h i s  g roup  a s  
i n  g rou p  A.
L a c t i c  a o id  i s  a g a in  found  i n  e a c h  c a s e ,  and i n  s i x  c a s e s  
p e r s i s t s  t h r o u g h o u t .  I n  one (9) i t  i s  n o t  d e t e c t e d  a f t e r  l £  
h o u r s .  I n  o t h e r  tw o (6 and 7) i t  i s  a b s e n t  d u r in g  t h e  f i r s t  
h a l f  h o u r  and h o u r  o f  d i g e s t i o n  r e s p e c t i v e l y .  W ith  one 
e x c e p t io n  (9) t h e r e  i s  no e v id e n c e  o f  l a c t i c  a o id  d i s a p p e a r in g  
d u r in g  t h e  c o u rs e  o f  d i g e s t i o n .
Chart I I .
G ASTRO-INTESTINAL ANALYSIS.
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T h e  s h a d e d  a r e a  r e p r e s e n t s  t h e  l i m i t s  fo r  f r ee  H C 1. i n  8 0 %  o f  n o r m a l  p e o p l e ,  a n d  a v e r a g e  r a t e  o f
e m p ty in g  (2-2J hours).
_____________represents free HCl.
 represents total acidity.
Summary.
2. Fr^C E S.
□ O W N  B R O S . .  L t d . ,  L o n d o n
31-
Group 0 . (T a b le  Y and C hart I I I ) .
T h is  g ro u p  c o n s i s t s  o f  norm al c u r v e s .  G hart  I I I ,  t y p i c a l  
o f  t h e  members o f  t h i s  g ro u p , shows t h a t  a f t e r  t h e  meal i s  
t a k e n ,  t h e r e  i s  a  tem p o ra ry  f a l l  i n  t h e  c o n c e n t r a t i o n  o f  a c id ,  
due , o f  c o u r s e ,  t o  d i l u t i o n .  T h is  i s  fo l lo w e d  by a  g r a d u a l  
r i s e ,  t h e  peak  o f  t h e  c u rv e  b e in g  re a c h e d  i n  ab ou t one and a  
h a l f  h o u r s .  T h e r e a f t e r  t h e r e  i s  a  more o r  l e s s  g r a d u a l  f a l l .
T a b le  V shows t h e  f o l lo w in g  p o i n t s .  Though i n  many 
c a s e s  t h e r e  s t i l l  e x i s t s  a  c o n s i d e r a b l e  q u a n t i t y  o f  f a s t i n g  
j u i c e ,  t h e  ten d en cy  i s ,  on t h e  w hole , f o r  t h i s  t o  be somewhat 
d im in is h e d  i n  amount. I n  t h r e e  o a s e s  mucus i s  a b u n d a n t ,  b u t  
i t  i s  c o m p le te ly  a b s e n t  i n  f o u r ,  and on ly  p r e s e n t  t o  a  l e s s e r  
d e g re e  i n  n in e .  B lood i s  o n ly  found in  one spec im en , and 
can n o t be c o n s id e r e d  o f  im p o r ta n c e  c l i n i c a l l y .  B i l e  o c c u r s  
i n  f i v e  o a s e s .  I t  a p p e a r s  t o  t h e  w r i t e r  t h a t  t h i s  can no t 
a lw ay s  be due t o  t h e  B h y l e ' s  t u b e  s l i p p i n g  i n t o  t h e  duodenum. 
T h e re  would  a p p e a r  t o  be some r e g u r g i t a t i o n  o f  d u o d en a l  c o n t e n t s .  
The stom ach e m p t ie s  a t  a  norm al r a t e .
I n  f i v e  o a s e s  no l a c t i c  a o id  i s  p r e s e n t .  I t  i s  o o p io u s  
i n  o n ly  tw o . I n  f o u r  c a s e s  i t  i s  p r e s e n t  d u r in g  t h e  e a r l y  
s t a g e s  o f  d i g e s t i o n ,  b u t  c a n n o t  be d e t e o t e d  l a t e r .  I n  o n ly  
two o f  t h e s e ,  how ever, d o es  i t  d i s a p p e a r  b e fo r e  one h o u r .  I n  
one c a s e  i t  d o es  n o t  a p p e a r  t i l l  a f t e r  h a l f  an h o u r ,  b u t  i t  
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Char t ,  I I I .
G  A S T R O -IN T E S T IN A L  A N A L Y S IS .
Nam e o f  P a tien t W a rd



















10 ( - 036 )
-j^ NaOH(7oHCl.K 50 (*182)
a r e a  r e p r e s e n t s  t h e  l i m i t s  fo r  f r ee  H C 1. i n  8 o %  o f  n o r m a l  p e o p l e ,  a n d  a v e r a g e  
e m p t y i n g  ( 2 - 2 J  h o u r s ) .
_____________represents free HC1.
— represents total acidity.
B ed





D O W N  B R O S . .  L t d .  L o n d o n
32.
Group D. (T a b le  VI and  C h a r t  IY ) .
G h a r t  IV , w hioh  i s  o h a r a o t e r i s t i o  o f  t h i s  g r o u p ,  a g a i n  
show s a  s l i g h t  p r e l i m i n a r y  f a l l  i n  t h e  c o n c e n t r a t i o n  o f  a o i d ,  
due t o  d i l u t i o n .  T h e r e a f t e r  t h e r e  i s  a  g r a d u a l  r i s e  t o  a  
h i g h  d e g r e e  o f  a o i d i t y ,  n o t  u s u a l l y  a t t a i n e d  f o r  a b o u t  tw o  
h o u r s .  T h i s  i s  f o l l o w e d  by a  s l i g h t  f a l l  i n  t h e  c u r v e ,  b u t  
e v e n  a t  t h e  end  o f  tw o and  t h r e e  q u a r t e r  h o u r s ,  t h e  a c i d i t y  i s  
a b n o r m a l ly  h i g h .
T a b le  VI shows t h e  f o l l o w i n g  p o i n t s .  T h e r e  a r e  o n ly  f o u r  
c a s e s  w h ioh  f a l l  i n t o  t h i s  g r o u p ,  s i n c e  i t  i s  r e a l l y  a  s u b ­
d i v i s i o n  o f  g ro u p  E . The f a s t i n g  j u i c e  i s  f a i r l y  c o p i o u s .
Mucus i s  p r e s e n t  i n  e a c h  c a s e ,  and  i s  a b u n d a n t  i n  tw o .  B lo o d  
i s  n o t  d e t e c t e d  i n  an y  s p e c im e n .  B i l e  o o c u r s  i n  c a s e s  3 and  
4 t b u t  i s  a b s e n t  i n  c a s e s  1 and  2 .  The s to m a c h  e m p t i e s  r a t h e r  
more s lo w ly  t h a n  n o r m a l l y .
l a c t i c  a o i d  i s  p r e s e n t  t h r o u g h o u t  d i g e s t i o n  i n  t h r e e  e a s e s »  
and i n  one o f  t h e s e  o c c u r s  i n  c o n s i d e r a b l e  a m o u n t.  I n  c a s e  2 
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G A S T R O -IN T E S T IN A L  A N A L Y S IS .
Nam e o f  P a tien t  W a rd  B ed
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T h e  s h a d e d  a r e a  r e p r e s e n t s  t h e  l i m i t s  fo r  f r ee  H C 1. i n  8 o %  o f  n o r m a l  p e o p l e ,  a n d  a v e r a g e  r a t e  o f
e m p t y i n g  ( 2 - 2^  h o u r s ) .
_____________represents free HC1.
 represents total acidity.
Summary.
2. FAECES.
d o w n  B R O S . .  L t d . .  L o n d o n .
33*
Group E . (T a b le  V II and C hart Y ) .
G hart  V, w hich  i s  t y p i c a l  o f  t h i s  g ro u p ,  a g a i n  shows 
t h e  p r e l im in a r y  f a l l  i n  t h e  c o n c e n t r a t i o n  o f  a o id  due t o  
d i l u t i o n .  The c u rv e  t h e n  r i s e s  r a p i d l y  t o  r e a o h  i t s  maximum 
i n  ab ou t one h ou r  and a q u a r t e r .  Even a f t e r  two and a  q u a r t e r  
h o u r s ,  t h e  c u rv e  i s  showing no te n d e n c y  t o  f a l l  below  t h i s  
maximum.
T a b le  V II  shows t h e  f o l lo w in g  p o i n t s .  W ith  t h r e e  ex ce p ­
t i o n s  t h e r e  i s  a  c o n s i d e r a b l e  amount o f  f a s t i n g  j u i c e .  Mucus 
i s  abundan t i n  t h r e e  c a s e s ,  p r e s e n t  i n  s m a l l e r  am ounts i n  s i x  
o a s e s ,  and e n t i r e l y  a b s e n t  i n  t h r e e  c a se s*  Blood i s  n o t  
p r e s e n t  i n  any sp ec im en . f i f t y  p e r  c e n t  o f  t h i s  g ro u p  o o n t a i n  
b i l e  a t  some s t a g e .  T h e re  i s  a  d i s t i n c t  te n d e n c y  f o r  t h e  
s to m ach  t o  empty s lo w ly .
L a c t i c  a o id  i s  e n t i r e l y  a b s e n t  i n  s i x  h o u r s .  I t  i s  
p r e s e n t  i n  s m a l l  q u a n t i t i e s  th r o u g h o u t  t h e  o o u rs e  o f  d i g e s t i o n  
i n  t h r e e  c a s e s .  I n  one i t  d i s a p p e a r s  a t  t h e  end o f  two h o u r s ,  
and i n  a n o th e r  a t  t h e  end o f  one and t h r e e  q u a r t e r  hours*  I n  
one c a s e  (12) i t  c o u ld  o n ly  be d e t e c t e d  in  t h e  f a s t i n g  j u i c e ,  
and i n  t h e  speo im en w ithd raw n  a f t e r  a  q u a r t e r  o f  an  h o u r .  T hus 
even  i n  t h e s e  marked hy p e r s e  o r a t o r y  c a s e s ,  l a o t i c  a c i d  may 
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^ jN a 0 H ( % H C l . ) <
T h e  s h a d e d  a r e a  r e p r e s e n t s  t h e  l i m i t s  f o r  f r ee  H C 1. i n  8 0 %  o f  n o r m a l  p e o p l e ,  a n d  a v e r a g e  r a t e  o f
e m p t y i n g  (2 - 2£  h o u r s ) .
_____________represents free HC1.
— r----- represents total acidity.
Summary.
2. FAECES.
D O W N  B R O S . ,  L t d . ,  L o n d o n
34-
Jfrom t h e  fo r e g o in g  r e s u l t s  i t  i s  o b v io u s  t h a t  l a c t i c  a c id  
i s  o f  common o c c u r re n c e  i n  g a s t r i o  c o n t e n t s .  The p o s s i b i l i t y  
s u g g e s te d  i t s e l f  t o  t h e  w r i t e r  t h a t  t h e  p o s i t i v e  r e s u l t s ,  
o b ta in e d  so  f r e q u e n t l y ,  m ight a r i s e  f rom  t h e  i n t r o d u c t i o n  o f  
l a c t i c  a c i d  i n t o  t h e  s tom ach  w i th  t h e  g r u e l .
I t  i s  t h e  common custom , i n  h o s p i t a l  end e ls e w h e re ,  t o  
p r e p a r e  t h e  g r u e l  t h e  e v e n in g  p r i o r  t o  t h e  e x a m in a t io n ,  and i t  
seemed p o s s i b l e  t h a t  s m a l l  am ounts o f  l a c t i c  a o id  m ight form  
i n  t h i s  o v e rn ig h t  b} a  p r o c e s s  o f  f e r m e n ta t i o n .
I n  o rd e r  t o  i n v e s t i g a t e  t h i s ,  and so  p r e v e n t  t h e  o c c u r r e n c e  
o f  any f a l l a c y ,  f r e s h l y  p r e p a r e d  g r u e l  was k ep t  a t  room tem perar- 
t u r e  f o r  v a r y in g  p e r i o d s ,  and , a t  t h e  end  o f  t h e  s t a t e d  t i m e s ,  
f i l t e r e d  and  t e s t e d  f o r  t h e  p re s e n c e  o f  l a o t i c  a o id .  The 
r e s u l t s  o b t a in e d  a r e  shown i n  T a b le  V III*
S o t  ev en  a f t e r  tw e n ty - f o u r  h o u rs  c o u ld  any l a c t i c  a o id  
be d e t e c t e d .  T h is  i n v e s t i g a t i o n  was r e p e a t e d  on s e v e r a l  
o c c a s io n s  w i th  s i m i l a r  r e s u l t s  e a c h  t im e .
TABLE V I I I .
P e r io d  o f  I n c u b a t io n  
a t  Room Temp •
L a c t i c  A c id .







THE RATE OR LACTIC ACID DURING
THE COURSE OR DIGESTION.
0O0-
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From a  s tu d y  o f  t h e  r e s u l t s  o b ta in e d  b} t h e  d e t a i l e d
e x a m in a t io n  o f  t h e  w r i t e r 1 s  s e r i e s  o f  f r a c t i o n a l  t e s t  m ea ls ,
t h e r e  i s  n o th in g  t o  s u p p o r t  t h e  v iew  tha% l a o t i c  a c i d ,  w h i l e
i t  may ocour d u r in g  t h e  f i r s t  h a l f  h o u r  o f  d i g e s t i o n ,  oanno t
be d e t e c t e d  i n  t h e  l a t e r  s t a g e s  a l s o .  I f  t h i s  t h e o r y ,  a t t r i -  
( 22 ) ( 3 2 ) 
b u te d  t o  S c h a f e r  and Nofil P a to n ,  were t r u e ,  t h e n  t h e  l a c t i c
a c id  must e i t h e r  be a b so rb e d  or e l s e  d e s t r o y e d  a s  d i g e s t i o n
a d v a n c e s .  T h is  p o i n t  seemed t o  t h e  w r i t e r  worthy o f  f u r t h e r
i n v e s t i g a t i o n .
Seven t e s t - t u b e s  were p u t  up w i th  t h e  c o n t e n t s  i n d i c a t e d ,  
and in c u b a te d  a t  body t e m p e r a tu r e  f o r  t h e  t im e s  s t a t e d .  The 
same amount o f  l a o t i c  a c id  was added  i n  e a c h  c a s e .  At t h e  
end o f  t h e  s t a t e d  t i m e s  t h e  c o n t e n t s  o f  t h e  t u b e s  w ere  
f i l t e r e d .  The th io p h e n e  t e s t  was a p p l i e d  t o  t h e  f i l t r a t e .
The r e s u l t s  a r e  shown i n  T a b le  IX . I n  no c a s e  where 
l a c t i o  a o id  was p r e s e n t  a t  t h e  commencement o f  t h e  i n c u b a t i o n  
d id  t h e  w r i t e r  f a i l  t o  d e t e c t  i t  a t  t h e  end o f  two and a  h a l f  
h o u r s .
I t  t h u s  a p p e a r s  t h a t ,  i n  t h e  few o a s e s  i n  t h i s  s e r i e s ,  
where l a c t i c  a c i d  d i s a p p e a r e d  to w a rd s  t h e  end o f  d i g e s t i o n ,  t h i s  
was no t due t o  d e s t r u c t i o n  o f  t h e  a o id ,  bu t  e i t h e r  t o  a b s o rp ­
t i o n  o r  d i l u t i o n .
TABLE IX .
C o n te n ts  o f  Tube*
Hours o f  In c u b a t io n *
0 * 1 1* 2
M ater - mm - - mm
w a te r  + l a c t i c  A cid + + + 4 4 4
*£%  H*Cl* - mm •■i - - -
*2^ H* Cl* + l a c t i c  A cid + ♦ 4 4 4
w a te r  + P e p t i c  E x t r a c t - - - - - -
P e p t i c  E x t r a c t  + l a c t i c  A c id + + 4 4 + 4
*2$ H*Cl* + P e p t i c  E x t r a c t  + 
l a c t i c  Acid*
J____
+ + 4 + 4 4
3 6 .
Prom t h e  f o r e g o in g  r e s u l t s  i t  a p p e a r s  j u s t i f i a b l e  t o  
draw t h e  f o l lo w in g  c o n c lu s io n s .
( I )  L a c t i c  a o id  i s  o f  v e ry  common o c c u r re n c e  i n  t h e  f r a c ­
t i o n a l  t e s t  m ea l.  I t s  p r e s e n c e  i s  no t by any means o o n f in e d  
t o  t h o s e  o a s e s  where some p a t h o l o g i c a l  c o n d i t i o n  o f  t h e  
s tom ach  e x i s t s *
( I I )  l a c t i c  a c id  d o es  n o t  d i s a p p e a r  from t h e  s tom ach  h a l f
an h o u r  a f t e r  t h e  meal i s  t a k e n ,  a s  h a s  b e en  supposed  by 
( 2 2 ) ( 3 2 )
Schaffer and Hofei P a t  on. I n  a  g r e a t  many o f  t h e  c a s e s  i n
t h i s  s e r i e s ,  t h e  w r i t e r  h a s  b een  a b l e  t o  d e m o n s tra te  t h e  
p re s e n c e  o f  l a o t i c  a c i d  a f t e r  d i g e s t i o n  h a s  p ro o ee d ed  f o r  two 
and t h r e e - q u a r t e r  h o u r s .  I t  w as, however, found  t h a t  t h e  
i n t e n s i t y  o f  t h e  th io p h e n e  r e a o t i o n  o f t e n  d im in is h e d  a f t e r  
two h o u r s .  P h i s  i s ,  o f  c o u r s e ,  v e ry  d i f f e r e n t  from  a  d i s a p p e a r ­
ance  o f  l a c t i c  a c i d .
( I I I )  C e r t a i n  c o n d i t i o n s  i n  t h e  s tom ach  were c o r r e l a t e d  w i t h  
t h e  p r o d u c t i o n  o f  l a o t i c  a o id ,  t h e  c h i e f  o f  t h e s e  b e in g  t h e  
q u a n t i t y  o f  f a s t i n g  j u i c e ,  i t s  d e g re e  o f  a c i d i t y ,  and t h e  
p r e s e n c e  o r  a b sen c e  o f  mucus. R e fe re n c e  t o  t h e  t a b l e s  w i l l  
show t h a t  t h e  g r e a t e s t  am ounts o f  l a c t i c  a c i d  w ere  d e t e c t e d  
w here  t h e r e  was a  c o n s i d e r a b le  q u a n t i t y  o f  f a s t i n g  j u i c e  
c o n t a i n i n g  no h y d r o c h lo r io  a c i d ,  o r  only a  v e ry  low c o n c e n t r a t i o n ,  
and where mucus was a b u n d a n t .  f h e  t a b l e s  a l s o  r e v e a l  t h e  f a c t  
t h a t  a  h ig h  d e g re e  o f  a c i d i t y  i s  n o t  in c o m p a t ib le  w i t h  t h e
p re s e n c e  o f  l a o t i o  a c i d .
MODE OF PRODUCTION OF
LAOTIC ACID.
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o p in io n  c o n c e rn in g  t h e  a c t i v e  a g e n t  i n  i t s  f o r m a t io n ,  i t  was 
f e l t  t h a t  t h e s e  f u r t h e r  i n v e s t i g a t i o n s  w ere  n e c e s s a r y .
^  I n  t h i s  i n v e s t i g a t i o n  a  t o t a l  o f  f i f t y - o n e  t e s t  m e a ls  was
exam ined. I n  t h i r t y - f i v e  o f  t h e s e  l a c t i c  a o id  was p r e s e n t  in  
t h e  f a s t i n g  J u i c e ,  g e n e r a l l y  i n  c o n s i d e r a b l e  am ount. T w en ty - 
two sp e c im en s  o f  f a s t i n g  J u ic e  c o n ta in e d  no f r e e  h y d r o c h l o r i c  
a c i d ,  and o f  t h e s e ,  a l l  bu t t h r e e  c o n ta in e d  l a c t i o  a c i d .  Mucus 
was a l s o  found  i n  ev e ry  spec im en  where l a c t i o  a o id  e x i s t e d .
I t  m ig h t ,  t h e r e f o r e ,  be th o u g h t  t h a t ,  where l a c t i o  a c id  
was foun d  i n  t h e  t e s t  meal d u r in g  t h e  e n t i r e  c o u r s e  o f  d ig e s ­
t i o n  i n  t h e  s tom ach , one was d e t e c t i n g  t h a t  l a c t i o  a c id  w hich  
was o r i g i n a l l y  p r e s e n t  i n  t h e  f a s t i n g  J u i c e ,  and n o t  newly 
form ed l a c t i o  a c i d .  I f  t h i s  w ere s o ,  how ever, i t  would be 
s e e n  by a  d im in u t io n ,  due t o  d i l u t i o n ,  i n  t h e  i n t e n s i t y  o f  t h e  
th io p h e n e  r e a c t i o n  i n  e a c h  s u c c e s s iv e  specimen* I n  t h e  w r i t e r ’ s 
e x p e r i e n c e  t h e  r e v e r s e  r a t h e r  i s  t r u e .  G e n e r a l ly  t h e  i n t e n ­
s i t y  i n c r e a s e s  f o r  t h e  f i r s t  two h o u rs  o f  d i g e s t i o n .  A f t e r  
t h a t  p o i n t  i s  r e a c h e d ,  a  s l i g h t  d im in u t io n  may o c o u r .
R e g a rd in g  t h e  m ethod o f  p r o d u c t i o n  o f  l a c t i o  a o id  i n  t h e  
stom aoh , t h e  more g e n e r a l l y  a c c e p te d  t h e o r y  i s  t h a t  o f  fe rm en­
t a t i o n .  I f  t h i s  i s  t r u e  t h e  f i r s t  q u e s t io n  w hich  a r i s e s  i s ,  
w h e th e r  l a c t i c  a c id  can  be p ro d u ced  by t h e  a c t i o n  o f  h y d ro -  
o h l o r i c  a o id ,  p e p t i c  e x t r a c t ,  o r  a  c o m b in a t io n  o f  t h e  tw o , on 
c a r b o h y d r a t e ,  o r  w h e th e r  some o t h e r  a g e n t ,  i n  a d d i t i o n  t o  
t h e s e ,  i s  n e c e s s a r y .
39*
I n  o r d e r  t o  i n v e s t i g a t e  t h i s ,  g r u e l  a lo n e ,  and g r u e l  i n  
t h e  p re s e n c e  o f  p e p t i c  e x t r a c t  and h y d r o c h lo r i c  a o id ,  was k e p t  
a t  body t e m p e r a tu r e  f o r  t w e n ty - f o u r  h o u r s .  At i n t e r v a l s ,  
sam p le s  were removed from  eac h  t u b e ,  and f i l t e r e d .  The
f i l t r a t e s  w ere  exam ined f o r  t h e  p re s e n c e  o f  l a c t i o  a o id .  The
c o n t r o l  t u b e s  w ere em ployed, so t h a t ,  i n  t h e  e v e n t  o f  a
d o u b t f u l  r e a c t i o n  b e in g  o b ta in e d ,  r e f e r e n c e  c o u ld  a t  once be
made t o  them . Each c o n t r o l  t u b e  c o n ta in e d  a  t r a o e  o f  l a c t i c  
a c i d .
The r e s u l t s  a re  shown i n  t a b l e  X. I n  none o f  t h e  f o u r  
t u b e s  was any l a o t i c  a c id  d e t e c t e d  a f t e r  i n c u b a t i o n  a t  body 
t e m p e r a tu r e  f o r  tw e n ty - f o u r  h o u r s .  T h is  s e r i e s  o f  o b s e r ­
v a t i o n s  was r e p e a t e d  on s e v e r a l  o c c a s io n s  a lw ays w i th  t h e  same 
r e s u l t s .
I t  i s  t h u s  o b v io u s  t h a t ,  assum ing  t h e  f e r m e n t a t i o n  t h e o r y  
t o  be t r u e ,  o rg an ism s  m ust o ccu r  i n  t h e  stom ach . The f a s t i n g  
J u i c e ,  t h e r e f o r e ,  seemed t o  t h e  w r i t e r  t o  be t h e  most l i k e l y  
s o u r c e  o f  t h e s e  o rg a n ism s .  I f  t h i s  s u p p o s i t i o n  was c o r r e c t ,  
t h e n  i t  seamed q u i t e  j u s t i f i a b l e  t o  assume t h a t  l a c t i c  a c i d  
would be p ro d u ced  by i n c u b a t i n g  g r u e l  a lo n g  w i th  f a s t i n g  j u i c e  
a t  body t e m p e r a t u r e .  I n  an  a t te m p t  t o  p ro v e  t h i s  t h e  f o l lo w ­
in g  e x p e r im e n ts  were c a r r i e d  o u t .
i f iv e  t u b e s  w ere  p r e p a r e d  c o n ta in i n g  r e s p e c t i v e l y  g r u e l ,  
g r u e l  + p e p t i c  e x t r a c t  + #2% H .C 1 .,  g r u e l  + f a s t i n g  j u i c e ,  
g r u e l  + p e p t i c  e x t r a c t  + f a s t i n g  j u i c e ,  and g r u e l  + p e p t i c
t a b l e  X
C o n ten ts  o f  Tube#
Hotp?s o f  Inci. ib a t io n .I
2,8 1 2 4 6 24
1 . G ru e l - - - - -
2 ♦ G ru e l  + *2% H .C l . - - - - - mm
3 . G ru e l  + P e p t i c  E x t r a c t . mm - - - - -
4 . G ru e l  + P e p t i c  E x t r a c t  + mm a - mm mm
*2% H.Cl*
C o n t ro l  Tubes#
1 . G ru e l  + L a c t i c  A cid + + + + + +
2 . G ru e l  ♦ P e p t i c  E x t r a c t  + + + + + +
H .C l .  + l a c t i c  A cid
40.
e x t r a c t  + f a s t i n g  j u i c e  + .2%  H .C l .  The f i r s t  two t u b e s  
w ere  employed t o  a c t  a s  c o n t r o l s  on t h e  n e g a t i v e  s i d e ,  and a  
s i x t h  t u b e ,  c o n s i s t i n g  o f  g r u e l  + a  t r a o e  o f  l a c t i c  a c i d ,  a s  
a  c o n t r o l  on t h e  p o s i t i v e  s i d e .  A l l  s i x  t u b e s  w ere t h e n
in c u b a te d  a t  body t e m p e r a tu r e  f o r  f o u r  h o u r s .  At i n t e r v a l s  
sam p le s  were removed and f i l t e r e d .  The f i l t r a t e s  w ere  exam ined  
f o r  t h e  p re s e n c e  o f  l a c t i c  a c i d .
The r e s u l t s  a r e  shown i n  T a b le  X I. I n  e a c h  o f  t h e  t h r e e
sp ec im en s  c o n ta in i n g  f a s t i n g  j u i c e ,  a  t r a c e  o f  l a c t i o  a o id  
was found  a f t e r  one h o u r ' s  i n c u b a t i o n .  The l o n g e r  t h e  i n c u b a ­
t i o n ,  t h e  g r e a t e r  i s  t h e  amount o f  l a o t i c  a o id  fo rm ed , a s  
e v id e n c e d  by t h e  i n t e n s i t y  o f  t h e  th io p h e n e  r e a c t i o n  o b t a i n e d .
The r e s u l t s  j u s t  d e s c r i b e d  were o b t a in e d  by u s in g  a  sam ple  o f
f a s t i n g  j u i c e  w hich  c o n ta in e d  no l a c t i o  a c i d .  Such a  spec im en  
i s  d i f f i c u l t  t o  o b t a i n .  I n  f a c t ,  when t h e  above e x p e r im e n ts  
were r e p e a t e d  a  apeoim en had t o  be u se d  w hich , t o  b e g in  w i th  
c o n ta in e d  a  t r a o e  o f  l a c t i c  a c i d .  As, how ever, t h e  th io p h e n e  
r e a c t i o n  became more i n t e n s e  a s  d i g e s t i o n  advanced , i t  i s  
o b v io u s  t h a t  p r o d u c t i o n  o f  l a c t i o  a c id  must have  t a k e n  p l a c e .
T h a t  c a r b o h y d r a te  i s  n e o e s s a r y  f o r  t h e  p r o d u c t i o n  o f  
l a o t i c  a o id  i s  a t  once shown by t h e  f a c t  t h a t  l a c t i c  a c i d - f r e e  
f a s t i n g  j u i c e ,  in c u b a te d  a t  body t e m p e r a t u r e  f o r  s i x  h o u r s ,  
do es  n o t  p rod uoe  any l a o t i c  a o id .  I t  t h e r e f o r e  seems j u s t i f ­
i a b l e  t o  assume t h a t  t h e  a o t i v e  a g en t  i n  t h e  p r o d u c t io n  o f  
l a c t i o  a o id  e x i s t s  i n  t h e  f a s t i n g  ju io & ; ahd t h a t  t h e  p r e s e n c e
t a b l e  X I .
C o n ten ts  o f  Tube.
Ho\^rs o f  Incu b a t i o n .
1 2 3 4 .
1 . G ru e l - - - -
2 • G ru e l  ♦ P e p t i c  E x t r a c t  + •2% ..
H .C l .
3 . G ru e l  + P a s t i n g  J u i c e t + 4- 4- + + +
4 • G ru e l  4- P e p t i c  E x t r a c t  + +• + 4- 4* 4 - 4 - 4 -
P a s t i n g  J u i c e
5 . G ru e l  ♦ P e p t i c  E x t r a c t  -f + 4* 4- 4- 4 - 4 - 4 -
P a s t i n g  J u i c e  + *2% H .C l .
6 .
J--------
G ru e l  + l a c t i c  A cid 4- 4- + 4-
+ = A t r a c e  o f  l a c t i c  A cid  
+ += S m all amount o f  l a c t i c  A cid  
4- + ♦= l a r g e  amount o f  l a c t i c  A c id .
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o f  c a r b o h y d r a te  i s  n e o e s s a ry  f o r  i t  t o  m a n i f e s t  i t s e l f .  I t  
i s  a l s o  e v id e n t  t h a t  c a n c e r  c e l l s  c a n n o t  i n  th e m s e lv e s  c a u se  t h e  
p r o d u c t i o n  o f  l a c t i c  a c i d ,  a s  was su p p o sed  by C raven  Moore 
and R o b e r ts .  P o s s i b l y  t h e  p re s e n c e  o f  t h e  c e l l s  may p ro d u ce  
s p e c i a l l y  f a v o u r a b le  c o n d i t i o n s  f o r  t h e  a c t i v i t y  o f  t h e  ag en t  
c o n ta in e d  i n  f a s t i n g  j u i c e .
I t  a p p ea re d  t o  t h e  w r i t e r  t h a t ,  i f  b a c t e r i a l  o rg an ism s  
were t h e  a g e n t s  c o n c e rn e d  w i th  t h e  p r o c e s s ,  t h e n  b o i l i n g  
w ould  s t e r i l i s e  t h e  f a s t i n g  j u io e  and so  p r e v e n t  t h e  p ro d u c ­
t i o n  o f  l a c t i c  ac id*  I n  o r d e r  t o  i n v e s t i g a t e  t h i s  t h e  
f o l lo w in g  e x p e r im e n ts  were o a r r i e d  o u t .
A s u f f i c i e n t  q u a n t i t y  o f  l a c t i c  a o i d - f r e e  f a s t i n g  j u i c e  
was o b ta in e d  w i th  some d i f f i c u l t y ,  b o i l e d  f o r  two m in u te s ,  
and t h e n  c o o le d .  S ix  t u b e s  w ere t h e n  p r e p a r e d ,  c o n t a i n i n g  
r e s p e c t i v e l y  g r u e l ,  g r u e l  + p e p t i c  e x t r a c t  + .2 %  H .C l . ,  g r u e l  
♦ f a s t i n g  j u i c e ,  g r u e l  .+ p e p t i c  e x t r a c t  + f a s t i n g  j u i c e ,  g r u e l  
+ p e p t i c  e x t r a c t  + .2% H .C l.  + f a s t i n g  j u i c e ,  and g r u e l  + a 
t r a c e  o f  l a c t i c  a o id .  The f i r s t  two t u b e s  were u sed  as  
c o n t r o l s  on t h e  n e g a t iv e  s i d e ,  and t h e  l a s t  a s  a  c o n t r o l  on t h e  
p o s i t i v e  s i d e .  A l l  t h e  t u b e s  were in c u b a te d  f o r  f o u r  h o u r s  
a t  body t e m p e r a t u r e .  At i n t e r v a l s  o f  an  hour sam p le s  w ere  
removed and f i l t e r e d .  The f i l t r a t e s  w ere  exam ined f o r  t h e  
p r e s e n c e  o f  l a c t i c  a c i d .
The r e s u l t s  o b ta in e d  a re  shown i n  T a b le  X I I .  I n  no o a s e ,  
e x c e p t  t h e  one where l a o t i c  a o id  was added a s  a  o o n t r o l ,  was a
TABLE XXI .
H ours o f  I n c u b a t i o n .
C o n ten ts  o f  Tube.
1 2 3 4 •
1 . G ru e l « - - -
2 . G ru e l  + P e p t i c  E x t r a c t  + *2$ H*Cl* - - -
5 . G ru e l  + F a s t i n g  J u i c e - - - -
4 • G ru e l  + P e p t ic  E x t r a c t  + F a s t i n g  
J u ic e * - - - -
5 . G ru e l + P e p t i c  E x t r a c t  + .2 %  H*C1. 
+ F a s t i n g  J u ic e * - - fMft
6 . G ru e l  + l a c t i c  A c id . + + + +
+ = A tr a c e  o f l a c t i c  Acid*
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p o s i t i v e  r e s u l t  o b ta in e d .  T h is  s e r i e s  o f  e x p e r im e n ts  was 
r e p e a t e d ,  bu t t h e  f a s t i n g  j u i c e  used  on t h e  seoond  o c c a s io n  
c o n ta in e d  a  t r a c e  o f  l a o t i c  a o id .  T h i s  p e r s i s t e d  th r o u g h o u t  
t h e  c o u rs e  o f  i n c u b a t io n ,  b u t  t h e r e  was a b s o l u t e l y  no e v id e n c e  
o f  any p r o d u c t io n  o f  l a c t i c  a c i d .
Prom t h e  above r e s u l t s  t h e  c o n c lu s io n  i s  a r r i v e d  a t  t h a t  
t h e  a c t i v e  a g en t  c o n c e rn e d  i n  t h e  e l a b o r a t i o n  o f  l a c t i c  a c i d  
i s  c o n ta in e d  i n  f a s t i n g  j u i c e ,  and i s  o f  su c h  a  n a t u r e  t h a t  i t  
i s  c a p a b le  o f  b e in g  d e s t r o y e d  by b o i l i n g .
I t  was n e x t  c o n s id e r e d  a d v i s a b l e  t o  d e te rm in e  w h e th e r  t h e  
r e a c t i o n  o f  t h e  f a s t i n g  j u i c e  had  any e f f e o t  on i t s  pow ers  o f  
p ro d u c in g  l a c t i o  a c id  when added t o  c a r b o h y d r a t e .  I t  h a s  
p r e v io u s ly  been  s t a t e d  t h a t  some o b s e r v e r s  h o ld  t h a t  l a c t i c  
a c i d  i s  a lw ays a s s o c i a t e d  w i th  an  a c h l o r h y d r i a ,  o r  a t  most a  
v e ry  low c o n c e n t r a t i o n  o f  h y d r o c h lo r i c  a c i d .  The p r e s e n t  
w r i t e r 1 s  r e s u l t s  do n o t  a g re e  w i th  t h i s .  Yfhile t h e  g r e a t e s t  
am ounts o f  l a o t i c  a o id  a r e  found  i n  t h o s e  o a s e s  where t h e  
c o n c e n t r a t i o n  o f  a c id  i s  low, a  h ig h  c o n c e n t r a t i o n  i s  by no 
means in c o m p a t ib le  w i t h  t h e  p re s e n c e  o f  l a o t i c  a c i d .
I n  o r d e r  f u r t h e r  t o  i n v e s t i g a t e  t h i s ,  t h e  f o l lo w in g  
e x p e r im e n ts  were c a r r i e d  o u t .  P a s t i n g  j u i c e  was o b t a in e d  i n  
t h e  u s u a l  way. U n f o r tu n a t e ly  i t  was found  im p o s s ib le  t o  o b t a i n  
a  s u f f i c i e n t  q u a n t i t y  w hich  d id  no t c o n t a i n  any l a o t i c  a o id .
The sp ec im en s  u se d ,  how ever, showed o n ly  a  t r a c e .  The f a s t i n g  
j u i c e  was t h e n  mixed w i th  g r u e l ,  and a  few d ro p s  o f  p e p t i c
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e x t r a c t  were added . The m ix tu re  was d iv id e d  i n t o  s e v e r a l  
p o r t i o n s .  To each  was added a  known q u a n t i t y  o f  h y d r o c h l o r i c  
a c i d .  I n  o rd e r  t o  he a b s o l u t e l y  c e r t a i n  o f  t h e  d e g re e  o f  
a c i d i t y  so  o b ta in e d ,  a  t i t r a t i o n  w i th  sodium  h y d r a t e  was
o a r r i e d  o u t .  The t u b e s  were t h e n  p la c e d  i n  t h e  i n c u b a t o r ,  
and k e p t  a t  body t e m p e r a tu r e  f o r  f o u r  h o u r s .  At i n t e r v a l s  
o f  an h ou r  sam p les  were removed and f i l t e r e d .  The f i l t r a t e s  
w ere  exam ined f o r  t h e  p r e s e n c e  o f  l a c t i c  a c i d .
The r e s u l t s  a r e  shown i n  T a b le  X I I I .  I n  t u b e  6 t h e r e  i s  
no e v id e n c e  o f  any p r o d u c t i o n  o f  l a c t i c  a c i d .  I n  a l l  t h e  
o t h e r s  t h e r e  i s .  When, however, a  c o n c e n t r a t i o n  o f  .219  I s  
r e a c h e d ,  t h e  amount p ro d u o ed  b e g in s  t o  d im in i s h .  T h i s  
d im in u t io n  i s  g r e a t e r  a s  t h e  c o n c e n t r a t i o n  i n c r e a s e s .  I t  
h a s  t o  be remembered t h a t ,  i n  t h e  s tom ach , i t  i s  v e ry  r a r e  
in d e e d  t o  f i n d  a  f a s t i n g  j u i c e  o f  su c h  a  h i g h  a c i d i t y  a s  . 2 19 . 
I n  any o a se ,  even  w here t h i s  d o e s  o c c u r ,  t h e r e  w i l l  a lw ay s  be 
a  p e r i o d  o f  h a l f  an  hour or so  im m e d ia te ly  f o l lo w in g  t h e  t a k i n g  
o f  t h e  m ea l,  when t h e  a o id  w i l l  n o t  have p e n e t r a t e d  t o  t h e  
h e a r t  o f  t h e  m ea l.  D urin g  t h a t  sp ace  o f  t im e  t h e  a c i d i t y  w i l l  
be f a v o u r a b le  f o r  t h e  o rg an ism s t o  a c t .
A f i n a l  t e s t  was o a r r i e d  out i n  t h e  same manner a s  t h e  
a b o v e , b u t  t h e  m ix tu re  was made n e u t r a l  o r  ve ry  s l i g h t l y  
a l k a l i n e .  I t  was found t h a t  t h e  r e s u l t s  were i n  e v e ry  way 
s i m i l a r  t o  t h o s e  o b ta in e d  where t h e r e  was a  low c o n c e n t r a t i o n  
o f  ac id *
t a b l e  X I I I .
C o n te n ts  o f  Tube.
F re e
H .C l .
H ours o f  I n c u b a t i o n .
1 2 3 4 .
1 . G ru e l .036 4- + 4- 4- 4 -4 -4 -
+
2 . P e p t i c  E x t r a e t .073 4- + 4- 4- 4 -4 -4 -
4-
3 . P a s t i n g  J u i c e .146 4- + 4-4- 4 -4 -4 -
4*
4 . H . Cl* .219 4- + 4- 4- 4- 4-
5 . •255 4- + 4- 4- 4-
6 . .3 2 7 . 4- 4- + 4-
4- s= T race  o f  L a c t i c  A c id  
4- 4-* S n a i l  amount o f  L a c t i c  A c id .  
4- + 4-= L arg e  amount o f  L a c t i c  A c id .
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I t  h a s ,  t h e r e f o r e ,  t e e n  shown t h a t ,  i n  v i t r o ,  l a o t i o  
a o id  Gan be p rod uced  by t h e  a d d i t i o n  o f  f a s t i n g  j u i c e  t o  
g r u e l .  I t  i s  form ed by a  p r o c e s s  o f  f e r m e n t a t i o n  o f  c a rb o ­
h y d r a t e .  The o rg an ism s  a r e  d e s t r o y e d  by b o i l i n g ,  and a re  
i n h i b i t e d  i n  a c t i o n  by c o n c e n t r a t i o n s  o f  h y d r o c h lo r i c  a c id  
e x c e e d in g  . 2 1 9 . T h e i r  a c t i v i t y  r e a c h e s  a  maximum i n  e i t h e r  
a  n e u t r a l ,  a  f a i n t l y  a c id ,  o r  a  f a i n t l y  a l k a l i n e  medium.
DISGUSSIOH 01* RESULTS.
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I t  seems b e s t  t o  d i s c u s s  t h e  r e s u l t s  o b ta in e d  i n  t h i s  
i n v e s t i g a t i o n  by a t t e m p t in g  t o  answ er t h e  f o l lo w in g  q u e s t i o n s  
i n  t h e  l i g h t  o f  t h e  f i n d i n g s  p r e v io u s ly  d e s c r i b e d .
1 . What i s  t h e  most s u i t a b l e  t e s t  a t  o u r  d i s p o s a l  f o r  t h e  
d e t e c t i o n  o f  l a c t i c  a c id  i n  t h e  stom ach?
2* I s  l a c t i c  a o id  o f  common o c c u r re n c e  i n  t h e  s tom ach , o r  
s h o u ld  i t s  p re s e n c e  be r e g a r d e d  a s  a  r a r i t y ?
3* Does l a o t i c  a c id  m ere ly  o c c u r  d u r in g  t h e  f i r s t  h a l f  h o u r  
o f  d i g e s t i o n ,  o r  does i t  p e r s i s t  t h r o u g h o u t?
4* What i s  t h e  mode of f o rm a t io n  o f  l a c t i o  a c id  i n  t h e  stom ach?
5* Are t h e r e  any f a c t o r s  w hich  i n f l u e n c e  t h e  mode o f  p r o d u c t io n  
o f  l a c t i c  a o id ?
6* What i s  t h e  c l i n i c a l  s i g n i f i c a n c e  o f  l a o t i c  a o id  i n  t h e  
g a s t r i c  c o n te n t s ?
I t  i s  now p ro p o se d  t o  answ er t h e  above q u e s t i o n s  a s  
b r i e f l y  a s  p o s s i b l e .
46.
1 .
What i s  t h e  most s u i t a b l e  t e s t  a t  ou r d i s p o s a l  f o r  th e
d e t e c t i o n  o f  l a o t l o  a o id  i n  th e  stom ach?
T h ree  t e s t s  have been  d e s c r ib e d  and i n v e s t i g a t e d  by t h e  
w r i t e r .  From t h e  r e s u l t s  o b ta in e d  i t  i s  c la im e d  t h a t  on ly  
M a o lea n Ts  m o d i f i c a t io n  o f  t h e  t h io p h e n e  t e s t  c a n  be em ployed, 
i f  r e l i a b l e  r e s u l t s  a r e  t o  be o b ta in e d .  I t  i s  s u f f i c i e n t l y  
a c c u r a t e  f o r  a l l  p r a c t i c a l  p u rp o s e s ,  and , when a p p l i e d  t o  
g r u e l ,  i s  c a p a b le  o f  d e t e c t i n g  l a c t i o  a c id  i n  a  c o n c e n t r a t i o n  
o f  .02  p e r  c e n t .
I n  t h e  w r i t e r ’ s e x p e r ie n c e  t h e r e  a re  two p o s s i b i l i t i e s  o f  
e r r o r  i n  a p p ly in g  th e  t e s t .  The f i r s t  i s  due t o  c h a r r i n g  and 
can  be c o m p le te ly  a v o id e d  by c a r e f u l  a t t e n t i o n  t o  t h e  t e c h n iq u e  
d e s c r i b e d .  The se c o n d ,  u n f o r t u n a t e l y ,  one c a n n o t  a t  p r e s e n t  
com bat. I t  i s  b ro u g h t  about by t h e  p r e s e n c e  o f  b i l e  i n  t h e  
g a s t r i c  c o n te n t s ,  and , i n  o r d e r  t h a t ,  so f a r  a s  t h e  t e s t  was 
c o n c e rn e d ,  t h e r e  s h o u ld  be no p o s s i b i l i t y  o f  e r r o r  i n  t h i s  
i n v e s t i g a t i o n ,  t h o s e  speo im ens c o n ta in i n g  b i l e  w ere  r e j e c t e d .
The t e s t  i s  p u r e ly  a  q u a l i t a t i v e  one, but i t  i s  c la im e d  
t h a t  an i d e a  o f  t h e  r e l a t i v e  amount o f  l a c t i c  a o id  p r e s e n t  
c a n  be a s c e r t a i n e d  by n o t in g  th e  r a p i d i t y  w i t h  w h ich  th e  end­
p o i n t  a p p e a r s ,  and a l s o  th e  i n t e n s i t y  o f  t h e  c o lo u r  p ro d u c e d .
I n  t h e  w r i t e r ’ s  o p in io n  th e  use  o f  a  q u a n t i t a t i v e  t e s t  f o r
t h e  d e t e c t i o n  o f  l a c t i c  a c i d ,  a s  s u g g e s te d  by Dodds and 
(28)
R o b e r ts o n ,  i s  un n ecessa ry *
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2 .
I s  l a c t i c  a o i d  o f  common o c c u r r e n c e  i n  t h e  s to m a c h ,  o r  s h o u ld
i t s  p r e s e n o e  “be r e g a r d e d  a s  a  r a r i t y ?
J?oar a n s w e rs  have  a l r e a d y  b e e n  g i v e n  t o  t h i s  q u e s t i o n  by
p r e v i o u s  i n v e s t i g a t o r s .  The f i r s t  came f ro m  B e r n a r d  and 
( 6)
B a r r e s w i l ,  who c o n s i d e r e d  l a o t i c  a c i d  t h e  c h i e f  a o id  o f  g a s t r i c  
j u i c e .  T h i s  w as s o o n  d i s c r e d i t e d .  I t  w as t h e n  g e n e r a l l y  
b e l i e v e d  t h a t  t r a c e s  o f  l a c t i c  a c i d  commonly e x i s t e d  i n  
g a s t r i c  c o n t e n t s .  T h i s  t h e o r y  was due t o  t h e  work o f  B id d e r
(1 1 )  (19 )
and S c h m id t .  I n  1894  B o a s ,  a s  t h e  r e s u l t  o f  h i s  i n v e s t i ­
g a t i o n s ,  p o s t u l a t e d  t h a t  l a o t i c  a c i d  w ould  o n ly  be  d e t e c t e d  
i f  some d i g e s t i v e  d i s t u r b a n c e  e x i s t e d .  The l a s t ,  and  m ost 
r e c e n ^ g ^ s w e r  t o  t h e  q u e s t i o n  came f ro m  C ra v e n  Moore an d  
R o b e r t s ,  who c la im e d  t h a t  l a c t i c  a o i d  w as  o n ly  fo u n d  i n  o a s e s  
o f  c a r c in o m a  o f  t h e  s to m a c h .
i 'rom  t h e  r e s u l t s ,  h e r e i n  d e s c r i b e d ,  t h e  p r e s e n t  w r i t e r  
c o n s i d e r s  t h a t  l a c t i c  i s  by no m eans a  r a r i t y  i n  t h e  s to m a o h . 
I n  h i s  o p i n i o n  i t  c a n  be fo u n d  i n  p r a c t i c a l l y  e v e r y  t e s t  m e a l ,  
c e r t a i n l y  a t  some p o i n t  i n  t h e  c o u r s e  o f  d i g e s t i o n ,  and , i n  a  
g r e a t  many, t h r o u g h o u t .
Does l a o t i o  a o id  m ere ly  o c c u r  d u r in g  t h e  f i r s t  h a l f  h o u r  o f  
d i g e s t i o n ,  o r  does  i t  p e r s i s t  t h ro u g h o u t?
The n e c e s s i t y  f o r  an sw ering  t h i s  q u e s t io n  i s  due t o  t h e  
( 2 2 ) ( 3 2 ) 
s t a t e m e n t s  o f  S c h a f e r  and No§l P a t  on, who b o th  c o n s id e r e d  t h a t
l a c t i c  a o id  was commonly p r e s e n t  d u r in g  t h e  f i r s t  h a l f  h o u r  o f  
d i g e s t i o n ,  and t h e n  d i s a p p e a r e d .
The p r e s e n t  w r i t e r  o f f e r s  tw o c o n c l u s i v e  p r o o f s  a g a i n s t  
t h i s .  I n  t h e  f i r s t  p l a c e ,  a s  t h e  r e s u l t s  o f  t h e  i n  v i t r o  
e x p e r im e n ts  d e s c r ib e d ,  t h e r e  i s  n o th in g  t o  show t h a t  l a c t i c  
a c i d  i s  d e s t r o y e d  by t h e  g a s t r i c  d i g e s t i v e  a g e n t s  even  a f t e r  
two and a  h a l f  h o u r s .
S e c o n d ly ,  from t h e  r e s u l t s  o b t a in e d  i n  t h e  r o u t i n e  exam in­
a t i o n  o f  t h e  f r a c t i o n a l  t e s t  m e a ls ,  t h e  r e v e r s e  i s  s e e n  t o  be 
t h e  case*  The amount o f  l a c t i c  a o id  p r e s e n t  i n  t h e  stom aoh  
g e n e r a l l y  i n c r e a s e s  f o r  two h o u r s  and a f t e r  t h a t  may show a  
s l i g h t  d im in u t io n  p ro b a b ly  due t o  d i l u t i o n .
I f  l a o t i o  a o id  d id  d i s a p p e a r  a t  t h e  end o f  h a l f  an h o u r ,  
i t  m ight be due t o  one o f  two t h i n g s ;  e i t h e r  d e s t r u c t i o n ,  o r  
a b s o r p t i o n .  I t  h a s  been  shown t h a t  t h e  fo rm e r  i s  no t t h e  c a s e .  
I t  i s  c la im e d  t h a t  th e  r e s u l t s  o b t a i n e d  i n  t h e  t e s t  m ea ls
_i s c o u n t  t h e  l a t t e r  p o s s i b i l i t y .  S in c e  l a c t i c  a c id  a r i s e s
from  s o u r o e s  o t h e r  t h a n  t h e  stom aoh, t h e  s t a te m e n t  o f  D re o h s e l ,  
t h a t  t h e r e  i s  an  i n c r e a s e  i n  t h e  amount o f  l a c t i o  a o id  i n  t h e  
b lo o d  a f t e r  a  m ea l, c a n n o t  be a c c e p te d  i n  s u p p o r t  o f  t h e  




What i s  t h e  mode o f  fo rm a t i o n  o f  l a o t i c  a o id  i n  t h e  stom ach?
T h ere  a r e  two t h e o r i e s  t o  e x p l a i n  t h i s .  The f i r s t  i s
t h a t  i t  a r i s e s  by a  p r o c e s s  o f  f e r m e n ta t i o n  from  i n g e s t e d
c a r b o h y d r a t e .  The secon d , a t t r i b u t e d  t o  C raven Moore and 
( 26)
R o b e r ts*  i s  t h a t  i t  a r i s e s  by t h e  s p e c i f i c  a c t i o n  o f  c a n c e r  
c e l l s  on t h e  g lu c o s e  o f  t h e  t i s s u e  f l u i d s *
S in c e  i t  h a s  been  c o n c l u s i v e l y  shown t h a t  l a c t i c  a c id  i s  ' 
o f  common o c c u r r e n c e ,  and no t p r e s e n t  m ere ly  i n  o a s e s  o f  
g a s t r i c  ca rc in o m a , i t  seem s, j u s t i f i a b l e  t o  assume t h a t  t h e  
l a t t e r  method i s  n o t  t h e  c h i e f  one, a l th o u g h  i t  may p l a y  a  
p a r t  i n  t h o s e  c o n d i t i o n s  where c a n c e r  e x i s t s .  I n  t h e  w r i t e r ’ s  
o p in io n  i t  i s  more l i k e l y  t h a t  t h e  p re s e n c e  o f  a  neop lasm  
p ro d u c e s  c o n d i t i o n s  s p e c i a l l y  s u i t a b l e  f o r  b a c t e r i a l  a c t i o n  
t a k i n g  p lace*
T h e re  a r e ,  how ever, ample g ro u n d s  f o r  c o n c lu d in g  t h a t  
f e r m e n ta t i o n  i s  t h e  mode o f  p r o d u c t i o n  o f  l a c t i c  a c i d .  The 
o rg an ism s  must e i t h e r  be p r e s e n t  i n  t h e  stom ach  o r  be i n t r o ­
duced  w i th  t h e  fo o d .  S in c e  g r u e l  i t s e l f ,  i n  t h e  p r e s e n c e  o f  
h y d r o c h l o r i c  a c id  and p e p t i c  e x t r a c t  w i l l  n o t  e l a b o r a t e  any 
l a o t i o  a o id ,  i t  seems t h a t  t h e  o rg an ism s  do n o t e x i s t  i n  t h e  
fo o d . On t h e  o t h e r  hand , i f  g r u e l  i s  in c u b a te d  a t  body 
te m p e r a tu r e  a lo n g  w i th  a  s m a l l  amount o f  f a s t i n g  j u i c e ,  t h e n ,  
i n  every  c a s e ,  i t  c an  be d e m o n s tra te d  t h a t  l a c t i o  a c id  i s  
p ro d u c e d .
50.
I t  t h e r e f o r e  a p p e a r s  j u s t i f i a b l e  t o  assume t h a t  th e  
a c t i v e  a g en t  i s  p r e s e n t  i n  t h e  g a s t r i c  j u i c e .  T h a t  c a rb o ­
h y d r a te  i s  n e c e s s a r y  b e fo r e  f e r m e n t a t i o n  c a n  o c c u r ,  i s  shown 
by t h e  f a c t  t h a t  f a s t i n g  j u i c e ,  i n c u b a te d  a t  body t e m p e r a tu r e  
i n  th e  a b sen c e  o f  any c a r b o h y d r a t e ,  p ro d u c e s  no l a c t i o  a c i d .
I t  i s  th o u g h t  t h a t  th e  p r o c e s s  i s  due no t t o  any p a r t i ­
c u l a r  o rg an ism , b u t  t o  a  w ide v a r i e t y  o f  l a c t i c  a c id - f o r m in g  
o rg an ism s  a c t i n g  u n d er  s u i t a b l e  c o n d i t io n s #
(18)
I t  seems l i h e l y ,  a s  m en tio n ed  by H a l l i b u r t o n ,  t h a t  
l a c t i c  a o id  may n o t  be t h e  f i n a l  p ro d u c t  o f  f e r m e n ta t i o n ,  bu t  
t h a t ,  u n d e r  s u i t a b l e  c o n d i t i o n s ,  t h e  p r o c e s s  may c o n t in u e  
t h e  f o r m a t io n  o f  b u t y r i c  a o id ,  a s  i n d i c a t e d  by t h e  e q u a t io n s ;
( 1 ) c 12h 22o u + h 2o = 4 0 3 ^ 0 3
(L a c to s e )  = ( L a c t io  A cid)
(2) Z G y & jp j  a  0j£Hg0g+ 2C02 + 2H2
n  ( B u ty r ic  Acid)
Are t h e r e  axiy f a c t o r s  w hich  i n f l u e n c e  t h e  mode o f  p r o d u c t io n 
o f  l a o t i o  ao id?
I t  h a s  b e en  fo u n d , a s  th e  r e s u l t  o f  t h e  e x a m in a t io n  o f  
t h e  s e r i e s  of. t e s t  m ea ls , t h a t  t h e r e  a r e  t h r e e  c o n d i t i o n s  o f  
t h e  f a s t i n g  j u i c e  oonduo ive  t o  t h e  p r o d u c t io n  o f  l a c t i c  a c i d .
I t  was i n v a r i a b l y  found  t h a t  t h e  g r e a t e s t  am ounts o f  l a c t i c  
a c id  were d e t e c t e d  i n  t h o s e  c a s e s  where t h e  f a s t i n g  j u i c e  was 
l a r g e  i n  amount, had a  low c o n c e n t r a t i o n  o f  a o id ,  and o o n ta in e d  
mucus. On t h e  o t h e r  hand i t  must be n o te d  t h a t  a  h ig h  
c o n c e n t r a t i o n  o f  a c id  i s  by no means in c o m p a t ib le  w i th  t h e  
p r o d u c t i o n  o f  l a c t i c  a c i d .
As t h e  r e s u l t  o f  e x p e r im e n ts  c a r r i e d  out i n  v i t r o ,  i t  
was found t h a t  t h e  most p r o p i t i o u s  medium f o r  f e r m e n t a t i o n  
t a k i n g  p l a c e  was one where t h e  r e a c t i o n  was n e u t r a l ,  s l i g h t l y  
a o id ,  o r  s l i g h t l y  a l k a l i n e .  I t  w as, how ever, n e c e s s a ry  t o  
r a i s e  th e  a c i d i t y  above *255 b e f o r e  t h e r e  was any a p p r e c i a b l e  
i n h i b i t i o n  i n  t h e  a c t i v i t y  o f  t h e  o rgan ism s#
I t  was a l s o  fou nd , a s  t h e  r e s u l t  o f  t h e s e  e x p e r im e n ts ,  
t h a t  b o i l i n g  t h e  f a s t i n g  j u i c e  f o r  two m in u te s  d e s t r o y e d  t h e  
c a u s a l  o rg a n ism s ,  and so p r e v e n te d  t h e  fo r m a t io n  o f  l a o t i c  a o id .
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6 .
What i s  t h e  c l i n i c a l  s i g n i f i c a n c e  o f  l a c t i o  a c id  i n  t h e  g a s t r i c  
o o n t e n t s ?
From t h e  i n v e s t i g a t i o n s ,  j u s t  c o n c lu d e d ,  i t  i s ,  i n  t h e  
w r i t e r f s o p in io n ,  u n j u s t i f i a b l e  t o  c o n c lu d e  t h a t  t h e  p re s e n c e  
o f  l a c t i c  a c id  i s  a  s ig n  o f  d i s e a s e .  I n  h i s  e x p e r i e n c e  i t  
o c c u r s  very commonly where t h e r e  i s  n o th in g  t o  s u g g e s t  t h e  
p re s e n c e  o f  any p a th o l o g i c a l  c o n d i t i o n  o f  t h e  s tom ach . S t i l l  
l e s s  can  i t  be s a i d  t o  be a  s i g n  o f  one s p e c i f i c  d i s e a s e ,  
g a s t r i c  c a rc in o m a .
On t h e  o th e r  hand, i t  may be s t a t e d  w i th  some c o n f id e n c e  
t h a t  t h e  amount o f  l a o t i c  a c id  w i l l  be i n c r e a s e d  w here  
c o n d i t i o n s  e x i s t  w hich  f a v o u r  f e r m e n ta t i o n .  The c h i e f  o f  
t h e s e  would a p p e a r  t o  be g a s t r i c  s t a s i s ,  h y p o o h lo rh y d r ia ,  and 
p y l o r i c  s t e n o s i s *
I t  i s ,  however, p o s s ib l e  t o  d e t e c t  l a r g e  am ounts o f  
l a c t i c  a c i d s  i n  o a s e s  show ing a  n o rm al  ty p e  o f  c u rv e ,  and even  
i n  t h o s e  w hich  g iv e  a  ve ry  marked h y p e r s e c r e t o r y  c u r v e .  F o r  
t h e s e  r e a s o n s  i t  seem s t h a t  t h e  f i n d i n g  o f  l a c t i c  a c i d  i n  
g a s t r i c  o o n t e n t s  w i l l  n e v e r  p ro v e  very  h e l p f u l  a s  an  a id  t o  
d i a g n o s i s .
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C o n c l u s i o n s .
1 .  L a c t i c  a c i d  i s  o f  common o c c u r r e n c e  i n  t h e  s to m a c h  e v e n  
i n  a p p a r e n t l y  h e a l t h y  i n d i v i d u a l s .
2m I t s  p r e s e n c e  i s  n o t  l i m i t e d  t o  t h e  f i r s t  h a l f  h o u r  o f  
d i g e s t i o n .
3 ‘ I t  g e n e r a l l y  i n c r e a s e s  i n  amount f o r  tw o h o u r s  a f t e r  a  
m eal i s  t a k e n .
4 . I t  i s  p ro d u c e d  by a  p r o c e s s  o f  c a r b o h y d r a t e  f e r m e n t a t ­
i o n .
5 . f h e  b e s t  c o n d i t i o n s  f o r  t h i s  p r o c e s s  t a k i n g  p i a o e  a r e  a  
low c o n c e n t r a t i o n  o f  a o i d ,  a  l a r g e  amount o f  f a s t i n g  j u i c e ,  
and  t h e  p r e s e n c e  o f  mucus*
6 .  f h e  p r e s e n c e  o f  l a c t i c  a c i d  i n  t h e  s to m a c h  i s  n o t  o f  any  
s p e c i a l  o l i n i o a l  s i g n i f i c a n c e .
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